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THE EFFECT OF ANTISCORBUTIC DEFICIENCY 
ON THE PREGNANT ORGANISM AND DENTAL 
TISSUES* 


By C. D. MARSHALL DAY,}{ B.D.S., D.M.D., Rochester, N. Y. 


N recent years, much research work 

has been devoted to the study of the 

metabolic requirements of the preg- 
nant woman. 

The acceptance of the view that preg- 
nancy is a normal physiologic function 
leads to the conclusion that the diet of 
the expectant mother need not be essen- 
tially different from what is advisable 
under ordinary circumstances except for 
an increase in caloric intake. 

Because of the increase in physical 
stress at this time, through the additional 
needs of the fetus, it is doubly impor- 
tant that there should be no lack of the 
essential food elements, particularly as 
regards proteins, mineral salts and the 
vitamins. This is especially necessary 
during the latter half of pregnancy, and 
this point is well illustrated by the fact 


*From the Department of Vital Economics, 
University of Rochester. 
tRockefeller Fellow in Dentistry. 


Jour. A.D.A., October, 1933 


that the calcium content of the fetus in- 
creases from 5.39 gm. at 7 months to 
30.51 gm. at 9 months, while the mater- 
nal serum calcium decreases during this 
period.* 

To insure proper utilization and fixa- 
tion of calcium, it is essential that ade- 
quate amounts of the vitamins be sup- 
plied to the expectant mother. It has 
become generally recognized that be- 
cause embryonic tissue possesses a pecul- 
iar growth impulse, it is able to obtain 
through the placental circulation nutri- 
ent materials which may be present in 
the blood plasma in exceedingly small 
amounts. As a consequence, the nourish- 
ment of the embryo is not absolutely de- 
pendent on the concentration of all the 
various food elements in the mother’s 
diet. This faculty possessed by the em- 
bryonic tissue of removing small amounts 


1. Hoffstrém, K.: Skand. Arch. f. Physiol., 
23 :326, 1910. 
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of these elements from the circulating 
blood plasma would naturally seem to 
constitute an added danger to the mother 
at this time, particularly if her diet is 
inadequate or poorly balanced. A dietary 
lack of some of these essential elements 
may be made good from the mother’s 
own tissues. A deficiency of calcium, for 
example, can be made good from her own 
hard tissues, from the bones, and pos- 
sibly also from the teeth. 


on dogs with diets deficient in vitamin D. 
Very little of the calcification of the per- 
manent teeth takes place during the 
period of gestation, while that of the de- 
ciduous teeth is well advanced at birth. 
This comparative freedom of the decidu- 
ous teeth from the ill-effects of a defi- 
ciency is in all probability due to a sacri- 
fice on the part of the maternal organ- 
ism and to the superior intensity of as- 
similation possessed by the embryo. 


Fig. 1.—Portion of incisor of guinea-pig 3, Group B. ost., osteoblasts; b, pulp bone; t.c. 


Tomes’ canals; d, dentin. (X210.) 


Thus, during the period of gestation, 
the fetus may thrive at the expense of 
the mother. The fact that the perma- 
nent teeth of the offspring are affected to 
a greater extent than are the deciduous 
teeth has been pointed out by Mrs. Mel- 
lanby? as a result of her experimentation 

2. Mellanby, May: Brit. M. Council Rep., 


Ser. 140, Diet and Teeth, Part I, pp. 142-222, 
1929. 


Experimentation has demonstrated that 
certain of the accessory food factors can 
be stored in the body to only a very limited 
extent, with the result that a continued 
vitamin deficiency will cause serious harm 
both to the expectant mother and to the 
developing fetus. In this regard, the im- 
portance of the fat-soluble vitamins A 
and D and of the water-soluble vitamins 
B and C individually and collectively has 
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been stressed from time to time by various 
investigators.® 

The experiments of Anderson‘ in rela- 
tion to the storage of vitamin C in the 
bodies of experimental animals have led 
to the conclusion that guinea-pigs are 
capable of storing slight but significant 
amounts of this vitamin. 

It is of interest to record the fact men- 
tioned by Bunting that, during the World 
War, scurvy was of common occurrence 
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ported. This would seem to indicate that 
the mother suffers out of proportion to 
the offspring. 

For this study, we are concerned ex- 
clusively with the reaction of the preg- 
nant organism to an absolute deficiency 
and, more particularly, to a relative de- 
ficiency of the antiscorbutic vitamin and 
its effect on the dental tissues of both 
mother and young. 

Some work has been done along these 


Fig. 2.—Cross-section of portion of incisor; animal 1, Group C. #, pulp; d, dentin; nd 
new dentin; oz, odontogenic zone; od, odontoblasts. 


owing to the restricted dietaries. Yet 
few cases of infantile scurvy were re- 


3. Chick, H., et al.: Lancet, 2:7 (July 1) 
1922. Bunting, R. W.: Prenatal Feeding with 
Special Reference to Tooth and Bone De- 
velopment, J.A.D.A., 11:554-563 (June) 1924. 
McLester, J. S.: Nutrition and Diet in Health 
and Disease, Philadelphia: W. B. Saunders 
Co., 1931, pp. 294-313. 

4. Anderson, R. E.: Exper. Stat. Rec., 63: 
94, 1929, 


(< 100.) 


lines, most noteworthy, that of Alexandra 
Ingier® in Norway in 1915. Using guinea- 
pigs on a diet of oats and water, her ex- 
periments in the production of infantile 
scurvy led her to the conclusion that ex- 
pectant mothers show signs of scurvy at 
an earlier period and are more severely 
attacked than nonpregnant animals. 


5. Ingier, A.: J. Exper. Med., 21:525, 1915. 
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Ingier stated that death occurs com- 
paratively often in the first period of 
gestation, but that fetuses in the later 
period of pregnancy are born alive and 
apparently fully developed with compara- 
tively slight changes in the osseous system. 
No examination was made of the teeth. 

In view of the similarity between hu- 
man and guinea-pig scurvy, we should 
expect, in the opinion of Hess,® not only 
miscarriages and stillbirths as a result of 
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spring, Wells’ placed eight pregnant 
guinea-pigs on a diet of autoclaved milk, 
oats and bran. Two of these, which were 
in the earlier stages of pregnancy, died on 
the eleventh and thirteenth day, respect- 
ively, but, on account of the hemorrhagic 
condition and the very early stage of 
pregnancy, nothing could be discovered 
microscopically. The six pigs in an ad- 
vanced state of pregnancy dropped their 
young at from 11 to 15 days, and Wells 


Fig. 3.—Cross-section of incisor; animal 2, Group C. d, dentin; md, new dentin; od, 


odontoblasts; ~, pulp; am, ameloblasts. 


antiscorbutic deficiencies in the mother’s 
diet, but also cases of congenital scurvy, 
especially of the latent or rudimentary 
type. 

In the course of a study of the biologic 
relation between the mother and her off- 


6. Hess, A. F.: J.A.M.A., 65:1003-1006, 
1915; Am. J. Dis. Child., 12:162-165, 1916; 
ibid., 13:98-109, 14:337-353, 1917; Scurvy 
Past and Present, Philadélphia: J. B. Lippin- 
cott Co., 1920. 


(X28.) 


states that microscopic examination of 
the teeth showed changes denoting an ad- 
vanced state of scurvy. 

Meyer and McCormick,® in an ex- 
amination of the bones of full-term fetuses 


7. Wells, F. M.: Sound Teeth in a Sound 
Body, Montreal: Desbarats Printing Co., 
Ltd., 1926, pp. 78, 79. 

8. Meyer, A. W., and McCormick, L. M.: 
Studies on Scurvy, Stanford University Press, 
Vol. 2, 1928, pp. 22-23. 
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and young pigs a few days old, reported 
the same gross lesions as in the older ani- 
mals on a scorbutic diet, except that the 
bony changes were more pronounced. 
They pointed out that the duration of the 
scorbutic condition of the mothers is an 
important factor in the extent of the 
lesions. 

In 1923, Howe® reported curious ab- 
normalities in reproduction during a 
slight irregularity in feeding pregnant 
guinea-pigs. Animals were born with one 
eye or with no eyes and one young was 
of enormous size but well formed. No 
similar abnormalities were observed 
throughout this series. 

In 1921, Howe’ stated that “our ef- 
forts to mark the teeth during pregnancy 
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from scurvy both clinically and anatomic- 
ally, and so did the young, and all suc- 
cumbed from this disease.” 

The considerable variation in resistance 
to scurvy observed in these experiments 
was remarked on by Meyer, who ascribed 
this fact to differences in predilection for 
food on the part of the animals rather 
than to hereditary differences, and men- 
tioned the bacterial flora of the intestine 
as being a possible factor in this matter. 

EXPERIMENTAL DATA 

Forty-five guinea pigs were obtained 
from a local breeder, all being virgin fe- 
males and within 80 gm. variation in 
weight. The individual weight variation 
could not be kept within this limit for the 
commencement of the period of dieting 


TaBLe 1.—ANnIMAL Group Diets 


A 6 pregnant animals on basal diet + 0 c.c. orange juice daily 

B 3 non-pregnant animals on basal diet + 0 c.c. orange juice daily 
c 6 pregnant animals on basal diet + 1.5 c.c. orange juice daily 

D 6 non-pregnant animals on basal diet + 1.5 c.c. orange juice daily 


F (1) 10 pregnant animals on basal diet + 5 c.c. orange juice daily 
(II) 4 pregnant animals on basal diet + 5 c.c. orange juice daily +- wheat germ oil 
F 10 nonpregnant animals on basal diet + 5 c.c. orange juice daily 


have not been successful, the young being 
born dead or too prematurely to live.” 

In 1923, Nabel?? made the statement 
that pregnant animals die before they be- 
come scorbutic and that even when the 
mothers are fed as long as thirty-nine 
days on oats, bran and milk boiled for 
two hours, the young show no evidences 
of scurvy. 

Meyer says: “Although I did not in- 
vestigate this point particularly, the few 
pregnant pigs among my series all suffered 


9. Howe, P. R.: Further Studies of Effect 
of Diet upon Teeth and Bones, J.A.D.A., 
10:201 (March) 1923. 

_ 10. Howe, P. R.: Food Accessory Factors 
in Relation to Teeth and Bones, J.A.D.A., 
8:632 (Aug.) 1921. 

11. Nabel, E., in Meyer and McCormick: 

Studies in Scurvy (Footnote 8). 


on account of the difference in time neces- 
sary to obtain successful impregnation. 
The variation between the different 
groups was kept as low as possible and 
within reasonable limits. 

The animals were divided into groups 
as shown in Table 1. 

In addition, thirty pregnant guinea- 
pigs were fed the basal diet with the ad- 
dition of mixed greens (cabbage and let- 
tuce) throughout the whole period of 
gestation. These animals, used for an- 
other investigation, were observed for 
purposes of comparison. 

In Groups A-F, the synthetic dietary 
in most cases was begun during the latter 
half of pregnancy, usually between the 
thirty-sixth and forty-sixth day, as calcu- 
lated from the beginning of the last 
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estrous cycle. ‘The regular period of ges- 
tation in the guinea-pig is recognized as 
sixty-eight days.'* 

In several instances, menstruation or a 
phenomenon closely simulating this con- 
dition, occurred within sixteen days after 
copulation, in one case at twenty days and 
in two animals within a period of thirty 
days;,and this in spite of what proved to 
be a successful impregnation. Normally, 
the vagina remains closed from the end 
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were examined and sections made of the 
jaws, joints and ribs. 

Nonpregnant animals (Groups B, D 
and F) from the same original stock were 
used for controls for the pregnant ani- 
mals in Groups A, C and E. For purposes 
of comparison, some of these were chloro- 
formed, examined postmortem and sec- 
tioned on the day the pregnant animals 
died, aborted or gave birth to premature 
young. 


Fig. 4.—Cross-section of portion of incisor; animal 6, Group C. ( 100.) 


of the estrus cycle until the end of the 
period of gestation. 

Animals dying during the course of the 
experiment were immediately examined 
and microscopic sections made of the 
mandible and the maxilla and, in many 
cases, also of the joints and ribs. When 
the mothers aborted or gave birth to pre- 
mature young, the former were at once 
chloroformed and, along with the fetuses, 


12. Ishii, O.: Biol. Bull., Vol. 38, 1920. 


On being segregated from the males 
and until the commencement of the spe- 
cial dietary regime, the experimental ani- 
mals received a diet of rolled oats, 33 gm; 
unheated skim milk, 33; wheat bran, 33; 
sodium chloride, 1 ; together with cabbage 
and lettuce. The nonpregnant controls 
were simultaneously fed the same diet. 

The basal ration consisted of rolled 
oats (ground ), 29.5 gm.; skim milk pow- 


: p | 
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der, 30; wheat bran, 29.5; butter, 9, and 
sodium chloride, 1. 

The milk powder was heated in shallow 
trays at 110 F. for three hours and stirred 
frequently. Each animal, with the excep- 
tion of those receiving cabbage and let- 
tuce, received 0.5 c.c. of cod liver oil daily 
by mouth through a medicine dropper. 
The ration was mixed in small quantities 
and stored in the ice box. 

Freshly extracted orange juice was ad- 


Tissues from each of the forty-five 
guinea-pigs in the series were examined 
microscopically. Sections were also made 
from many fetuses, some at birth, and all 
young which survived. 

The parts selected for examination 
were the mandibles, the costochondral 
junction of the ribs and the joints. The 
present report deals with the microscopic 
pathology of the dental tissues. 

At necropsy, the mandible of each ani- 


Fig. 5.—Cross-section of incisor of young of animal 1, which died at birth. d, old dentin; 
b, pulp bone; ost, osteoblasts; 7, jawbone. (<100.) 


ministered daily directly into the mouth 
by pipet in graded doses, as shown in 
Table I. 

The four animals in Group E(II), in 
addition to the basal ration, cod liver oil 
and orange juice, received wheat germ 
oil as a vitamin E supplement. The wheat 
germ oil was prepared from wheat germ 
by ether extraction and condensation. All 
animals were weighed daily. 


mal was dissected out, fixed in Miiller’s 
solution, decalcified with nitric acid and 
embedded in paraffin. 

Sections were then cut at right angles 
to the longitudinal axis of the mandible 
through or just anterior to the first molar 
tooth and stained with hematoxylin and 
eosin. 

RESULTS AND DISCUSSION 
At present, we are concerned more with 
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the possibility of relative deficiencies of 
vitamin C and a consequent condition of 
latent scurvy than with an absolute lack 
of this vitamin.?* Most of the previous 
work, notably that of Ingier, on the mat- 
ter of antiscorbutic deficiency in relation 
to pregnancy has been carried out with 
diets absolutely lacking in vitamin C. 
The diet used by Ingier, although quite 
suitable for the purposes of her own in- 
vestigation, was entirely C vitamin free, 
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capacity for reproduction is a function 
of the well-being of the animals, and 
dietaries which affect the general well- 
being either adversely or favorably affect 
the function of reproduction in like man- 
ner.” Ingier reported a strikingly high 
percentage of abortions and stillbirths 
following the feeding of oats and water 
to pregnant guinea-pigs. Wells, using a 
diet of autoclaved milk, oats and bran, re- 
ported the deaths in from eleven to thir- 


Fig. 6.—Fetus of animal 5, Group C. od, odontoblasts; d, dentin; oz, odontogenic zone; 


e, enamel; bv, blood vessels. (210.) 


consisting of oats and water only. Fur- 
thermore, this ration did not fulfil the 
fundamental requirements of a basal diet 
as in other respects it was obviously an 
incomplete dietary. 

As pointed out by Kennedy,’* “the 

13. Day, C. D. M.: Consideration of La- 
tent Scurvy and Dental Defects, to be pub- 
lished. 

14. Kennedy, W. P.: Physiol. Rev., 6: 
485 (July) 1926. , 


teen days of two guinea-pigs in the early 
stages of pregnancy. All of the six pigs 
in an advanced state of pregnancy dropped 
their young in from eleven to fifteen days. 
He further stated that ingestion of white 
bread with a basal ration deficient in the 
antiscorbutic vitamin “affects pregnant 
guinea-pigs more seriously than nonpreg- 
nant ones, causing abortion and still-born 
young.” 


| 
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Judging from the complete similarity 
of the effects of vitamin C deficiency in 
guinea-pigs and in human beings, it seems 
reasonable to assume that such a deficiency 
may lead to similar results in man. 

In view of the fact that there is little 
likelihood, except in isolated instances, 
of an absolute deficiency of the anti- 
scorbutic vitamin in man, an investiga- 
tion was planned to study the effects on 
pregnant guinea-pigs of a partial de- 
ficiency in this respect. 

As indicated in Table 1, the main 
groups received a basal diet which ful- 
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scurvy-producing diet with the addition 
of cabbage and lettuce, respectively, on 
alternate days. None died or aborted 
and all gave birth to full-term healthy 
young. 

A comparison of the survival periods 
of pregnant and nonpregnant groups in 
Table 2 demonstrates the cumulative 
effect of complete absence of vitamin C 
on the pregnant organism. The average 
survival time for the three nonpregnant 
animals in Group B was approximately 
30 days; whereas, of the three of com- 
parable weights in the pregnant group, 


TaBLe 2.—Groups A and B 


Group A 
Initial | Final* | Weight Loss | Days on | 
Animal Weight (Gm.) | Weight (Gm.) Per Cent | Diet Comment 
| 
1 690 501 27.4 10 | Died 
2 615 460 25.2 11 Aborted 
660 490 25.7 8 Died 
+ 895 805 10.1 + Aborted 
5 948 730 23.0 8 Died 
6 1,012 840 17.0 9 Aborted 
1 662 350 47.1 31 Died 
2 630 395 ohe3 28 Died 
3 645 455 29.4 | 32 Died 


* At death or day previous to abortion 


filled the requirements of a complete 
dietary in all other respects, with the 
addition of various known amounts of 
vitamin C in the form of fresh orange 
juice. 

Merely for purposes of comparison, 
an observation was made of more than 
thirty pregnant guinea-pigs used for an- 
other investigation. At the commence- 
ment of the experiment, these animals 
were all virgin females, as in the fore- 
going groups, and of a similar weight 
and age. ‘They were kept throughout 
the gestation period on an absolute 


two died on the tenth and eighth day, 
respectively, and the third aborted on the 
eleventh day. No very significant varia- 
tion was noticed in the case of the three 
heavier animals in Group A. 

As would be expected on account of 
the shortness of survival time, none of 
the animals in Group A showed any 
marked degree of scurvy at necropsy. 
Several showed evidence of slight hem- 
orrhage into the joints and intestines, 
but no increased fragility of the bones 
or teeth was apparent. 

All animals in Group B gave evidence 
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of a high Sherman score and the molars 
were in all cases extremely loose. 

No real comparison as to the per- 
centage weight loss can be drawn be- 
tween the animals in the various groups 
owing to the great variability in survival 
time. Furthermore, with these compara- 
tively young animals, the loss or gain in 
the nonpregnant groups is complicated 
by the growth factor. In the pregnant 
groups, the growth factor in relation to 


Tas_e 4—Grovps D F 
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all were young virgin females. The high 
proportion of deaths and premature 
births throughout our groups, despite a 
more complete dietary, would tend to 
support Ingier’s contention that the age 
factor is of some importance. 

The six pregnant guinea-pigs in Group 
C (Table 3) and the six nonpregnant 
animals in Group D (Table 4) each re- 
ceived 1.5 c.c. of orange juice a day. In 
both groups, the results were significantly 


Group D 
Initial | Final | Weight Loss | Days on 
Animal Weight (Gm.) Weight (Gm.) Per Cent | Diet Comment 

534 530 | 0.7 31 | Died 

2 526 | 490 | 6.8 27+ | Chloroformed 
3 514 | 542 +5.5 27+ | Chloroformed 
4 700 | 411 41.3 35 | Died 

5 657 | 460 30.0 37 | Died 

6 a 420 31.7 44 | Died 

Group F 
1 659 622 5.6 | 31+ Chloroformed 
2 | 690 650 5.8 | 30+ Chloroformed 
3 | 657 | 612 6.8 25+ Chloroformed 
4 | 715 | 663 4 | 29+ Chloroformed 
5 | 674 629 6.7 | 10+ | Chloroformed 
6 | 697 739 +6.0 30+ Chloroformed 
7 | 71 | 707 0.6 | 32+ Chloroformed 
8 585 567 3.0 | 32+ Chloroformed 
9 | 565 558 b.2 | 31+ Chloroformed 
10 | 702 | 745 31+ Chloroformed 
| | | 


the fetus is involved in addition to that 
of the mother herself. 

Ingier attaches considerable impor- 
tance to the resistance of the pregnant 
animal and to the stage of embryonic 
development. Those of her experiments 
which were performed on young animals 
and those in the earlier stages of preg- 
nancy invariably resulted in premature 


birth or the birth of a dead fetus. Ex- 


cept in one or two cases, all our animals 
were in the latter half of pregnancy, but 


better than in Group A and B, the mem- 
bers of which received no juice. It will 
be seen that No. 1 was the only animal 
in Group C to complete the gestation 
period. In a litter of two, one died at 
birth, while the other, although appar- 
ently premature, survived and gained 96 
gm. in weight during fifteen days on the 
mother’s milk. 

Animals 2 and 3 in this group both 
dropped their young on the twenty- 
seventh day of the experimental period. 
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Only minor hemorrhages in the joints 
and ribs were evident at necropsy of 
Animal 1 of this group; whereas, in 
Animals 2 and 3 of Group C and in all 
animals in Group D, severe hemorrhage 
was noted, in addition to increased fragil- 
ity of the long bones. 

The reason for the deaths of Animals 
4, 5 and 6 of Group C within seven or 
eight days after being placed on the 
synthetic diet is not clear. There is no 
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of pregnancy than the first three in the 
group. Furthermore, as compared with 
the weights of those which survived 
longer, their weights at the beginning of 
the experimental period were consider- 
ably greater, the comparative vitamin C 
deficiency being thus increased, if cal- 
culated on the basis of 300 gm. body 
weight of guinea-pig protected. 

This variability in the resistance of 
pregnant animals to the effects of vitamin 


Fig. 7—Young at birth; no vitamin deficiency. 


doubt that there is a definite disinclina- 
tion on the part of some animals to eat 
the synthetic diet after the withdrawal 
of the green food, and the pregnant 
organism is doubtless peculiarly suscep- 
tible to short periods of inanition. Fail- 
ing this explanation, we must assume an 
individual variation in reaction to a par- 
tial deprivation of vitamin C. There may 
be some significance in the fact that these 
three animals were all in a later stage 


(210.) 


C deficiency which is evident throughout 
the pregnant groups is in striking con- 
trast to the comparatively uniform re- 
sults obtained within the groups of non- 
pregnant animals. 

A comparison of Group D with Group 
C in Tables 3 and 4 demonstrates the 
intensified effect of a partial deficiency 
of the antiscorbutic vitamin on pregnant 
animals. 

Two of the members of Group D and 
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all of Group F were chloroformed at 
varying periods to permit comparison of 
microscopic sections of the dental tissues. 

A dosage of 5 c.c. of orange juice was 
chosen for Group E (I) as approaching 
more nearly the amount required for 
protection. At first sight, the results 
shown in the table are somewhat surpris- 
ing. Of ten animals in the group, no less 
than six died or aborted before the 20th 
day of the experimental dietary period, 
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would be required for complete protec- 
tion even for a nonpregnant animal. This 
is evident from a study of Group F 
(Table 4). No deaths occurred and a 
retardation of growth was the only sign 
of dietary deficiency. Necropsy revealed 
little evidence of scurvy. Animals 4, 5 
and 7 showed a very slight hemorrhage 
in the joints and ribs and several showed 
a slightly increased fragility of the bones. 

The possibility of a lack of vitamin E 


Fig. 8.—Cross-section of incisor; animal 1, Group D; showing splitting of old and new 


dentin. 


(X28.) 


while only three successfully completed 
the period of gestation. In the case of 
two of these (5 and 10), only one sur- 
vived out of a litter of three. 

It must be remembered that if we base 
our estimate of the minimum protective 
dose upon the calculation of Sherman on 
the basis of 3 c.c. of orange juice per 300 
gm. of body weight, the dosage for 
animals of this weight is still below what 


in the diet was considered as having some 
bearing on our results through inter- 
ference with the placental function. The 
fact that the synthetic diet was com- 
menced almost invariably within the last 
half of the gestation period would mini- 
mize this possibility. In addition, the fact 
that, in most cases, the embryonic sac at 
necropsy was unusually red indicated a 
general extravasation of blood, due, no 
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doubt, to a breaking down of the capillary 
walls. This is characteristic of a lack of 
the antiscorbutic vitamin. 

Vitamin E was prepared in the form 
of wheat germ oil and administered as a 
supplement to a small group of animals 
receiving the basal diet plus 5 c.c. of 
orange juice. No significant difference 
was observed in the results obtained. 
Only one animal in Group E(II) com- 
pleted the period of gestation. Only 
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antiscorbutic vitamin and, in some cases, 
to study the effect of a partial vitamin C 
deficiency on the young. Special atten- 
tion has been given to the dentin laid 
down under these conditions. 

In view of the limited survival period 
of the animals in Group A, little oppor- 
tunity was afforded for the development 
of a scorbutic condition. The microscopic 
tooth picture presented evidence of ir- 
regularity in the odontoblast line and 
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Fig. 9.—Cross-section of incisor; animal 2, Group D. od, odontoblasts; c, coagulum; #, 


dental pulp; d, dentin; nd, new dentin; oz, predentin; sg, sublingual gland. 


one young survived of a litter of two 
and this young was obviously premature 
and died five days after birth. 


MICROSCOPIC PATHOLOGY 


An effort has been made to compare 
the miscroscopic pathologic process in the 
dental tissues of the animals in the 
pregnant and nonpregnant groups with 
varying degrees of deprivation of the 


( X28.) 


distension of the blood vessels of the pulp 
characteristic of an incipient scurvy. 
Microscopic examination of the non- 
pregnant guinea-pigs in Group B on an 
absolute scorbutic diet disclosed an iden- 
tical condition of the dental tissues in 
all members of the group. Figure 1 is a 
photomicrograph of a portion of an in- 
cisor of guinea-pig 3. As will be seen, 
the line of odontoblasts and normal pulp 
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tissue has completely disappeared. Osteo- 
blasts are scattered throughout the dental 
pulp, and bone almost fills the pulp 
cavity. Widening of the dentinal canals 
is visible throughout a greater part of 
the width of the dentin band. It would 
seem that the bone formation is more 
active in heavier animals than in animals 
weighing, for example, from 200 to 300 
gm. at the beginning of an absolute 
scorbutic dietary regimen. 
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Figure 2 is a photomicrograph of a 
cross-section of a lower incisor tooth 
from this animal. The odontoblast line 
shows very little irregularity and the 
Tomes’ canals can be traced almost 
throughout the dentin band. The only 
variation from the normal is a somewhat 
lighter staining of the inner portion of 
the dentin. 

A marked contrast to this condition is 
depicted in Figure 3, which is from 


Fig. 10.—Cross-section of incisor; animal 1, Group E. 


( X28.) 


ameloblasts; v, vacuolation; j, jawbone. 


Pregnant guinea-pigs receiving 1.5 c.c. 
of orange juice daily (Group C) showed 
remarkable variation in reaction to a 
partial deprivation of vitamin C. Guinea- 
pig 1 was still alive and gaining weight 
after forty-eight days of this experimen- 
tal dieting, although the minimum pro- 
tective dose for an animal of this weight 
might be expected to be in the vicinity 
of 6 c.c. of orange juice daily. 


nd, new dentin; d, dentin; am, 


guinea-pig 2 of this group. This animal 
was .chloroformed after dropping its 
young on the twenty-seventh day. There 
is considerable disorganization of the 
odontoblasts and disintegration of the 
pulp tissue, while the inner band of de- 
fective dentin formed since the com- 
mencement of the deficient dietary period 
has shrunk almost completely away from 
the outer band of old dentin. The sec- 
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ond animal which was killed on the 
twenty-seventh day shows a very similar 
condition of the dental tissues. 
Guinea-pigs 4, 5 and 6 show commenc- 
ing irregularity of the odontoblasts and 
some blood vessel engorgement in the 
pulp. Animals 4 and 5 showed some 
slight evidence of defective dentin forma- 
tion along the pulpal border, while 
guinea-pig 6 (Figure 4+) showed an 
unusually wide predentin and incomplete 
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demonstrates the condition found in the 
incisor of the young of animal 1, which 
died at birth. Although the mother 
(Fig. 2) shows comparatively little 
variation from the normal, microscopic 
examination of the lower incisors of the 
young shows a condition quite typical 
of an antiscorbutic deficiency. There is 
complete disorganization of the osteo- 
blast-resembling cells. Fingers of bone 
radiate toward the center of the pulp 


Fig. 11.—Animal 9, Group E. e, enamel; od, odontoblasts; oz, odontogenic zone; d, dentin; 


bv, blood vessel. (X210.) 


calcification of the inner portion of the 
dentin band. This is rather surprising in 
view of the shortness of the dietary 
period. 

Sections from the jaws of the young 
from the animals in this group furnish 
evidence of the ill-effects on the teeth of 
the young of a partial deficiency of 
vitamin C in the mother’s diet. Figure 5 


and, in some places, enclose the odonto- 
blasts, an appearance like that of the 
lacunae of true bone. A comparison of 
Figure 6 with Figure 7, photomicrograph 
of the resulting incisor of the young at 
birth from a mother on a dietary with 
no vitamin C deficiency, will clearly il- 
lustrate the changes which have taken 
place. No bone formation is observable 
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in the incisors of the fetus from animals 
2 and 3, but odontoblast irregularity is 
present. 

Figure 6, from guinea-pig 5 of this 
group, illustrates the condition found in 
an incisor of a fetus the mother of which 
received a diet somewhat deficient in vita- 
min C between the forty-fifth and fifty- 
third day of gestation. The wide odonto- 
genic zone and the adjoining incompletely 
calcified dentin are well shown. This 


ment of the blood vessels and vacuolation 
in the pulp, irregularity and elongation 
of the processes of the odontoblasts, to- 
gether with a widening of the predentin. 
The dentin band is comparatively homo- 
geneous. Other members of the group 
show a picture more typical of what 
might be expected from such a degree 
of deprivation of the antiscorbutic 
vitamin. 

Figure 8 represents a cross-section of 


Fig. 12.—Cross-section of incisor; fetus from No. 3, Group E; enamel hypoplasia. (210.) 


appearance would seem to be due to the 
persistence of the unfused calcospherites 
between the resultant interglobular 
spaces. 

Animal 6 of the nonpregnant Group 
D, receiving a dosage of antiscorbutic 
vitamin similar to that given Group C, 
showed a greater tolerance to the partial 
deficiency than did the other members 
of this group. Microscopic examination 
of the incisor discloses some engorge- 


the incisor of animal 1, which died after 
thirty-one days on the synthetic diet, and 
Figure 9 that of 2, which was chloro- 
formed as a control for Nos. 2 and 3 of 
Group C after twenty-seven days of ex- 
perimental dieting. 

It will be seen that there is partial 
separation of the new inner band of 
dentin from the outer band, the result- 
ing space being taken up by an almost 
transparent and unstainable coagulum. 


he 
h 
er 
le 
vic 
e 
al 
is 
e 
Ip 
* 
Ars 
of q 
at : 
h 
l- 
le 


1762 


Most sections show marked distension 
of the blood vessels of the pulp and a 
widening of the predentin. 

Figure 10 shows an incisor (cross- 
section) of the first animal in the 
pregnant Group E, which received 5 c.c. 
of orange juice daily. This must repre- 
sent approximately 0.7 of the minimum 
protective dose for a guinea-pig of this 
weight if calculated according to Sher- 
man’s estimate. As will be seen from the 
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bounded on its pulpal border by a wide 
odontogenic zone. 

This mother successfully completed the 
gestation period and gave birth to two 
apparently healthy young, weighing 91 
and 85 gm., respectively. One was killed 
at birth and, despite a period of seventeen 
days carried in utero by a mother on a 
partially deficient diet, showed no signs of 
scurvy. Microscopic examination re- 
vealed no abnormality in tooth structure 


Fig. 13.—Cross-section of dentin from young at birth from No. 5, Group E. bv, blood 


vessels; od, odontoblasts; oz, ondontogenic zone; d, dentin; pd, periodontium. 


photomicrograph, striking changes have 
taken place in the tooth structure. In- 
deed, the condition in this animal, as 
represented by the microscopic tooth pic- 
ture, is not dissimilar to that of some 
animals receiving only 1.5 c.c. daily. 
Disintegration and vacuolation have 
taken place in the pulp tissue; the product 
of the odontoblasts is palpably defective, 
and the incompletely calcified dentine is 
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The second young one, which was chloro- 
formed with the mother after fourteen 
days extrauterine dieting on the mother’s 
milk alone, revealed a tooth picture show- 
ing marked imperfections in dentin 
structure and a widening of the pre- 
dentin. 

All of the mothers in Group E showed 
microscopic changes similar in character 
but differing in degree, the changes being 
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naturally less marked in those that suc- 
cumbed or were chloroformed after abor- 
tion occurring comparatively early during 
the experimental dieting. 

Figure 11 represents a high magnifica- 
tion of the incisor of an animal which 
was chloroformed on abortion ten days 
after being placed on the synthetic diet 
and on the fifty-fifth day of pregnancy. 
A particularly defective zone of dentin 
is seen bordering on the predentin. 


defective, the normal tubular appearance 
being almost entirely lacking. 

Moreover, although vitamin C is re- 
garded as being concerned primarily with 
endothelial tissue, the ameloblasts appear 
to be markedly disturbed and, judging 
from the decalcified enamel matrix, the 
more recently formed enamel seems to 
have been laid down in a most irregular 
manner. This phenomenon, which might 
be considered a hypoplastic condition of 


Fig. 14.—Cross-section of incisor 


Guinea-pig 3 dropped her young pre- 
maturely, on the twenty-fifth day of diet- 
ing and the sixty-fifth day of the gestation 
period. 

The structure of the dental tissues of 
one of the fetuses from No. 3 is distinctly 
abnormal (Fig. 12). Disorganization has 
occurred among the odontoblasts of the 
pulp and the dentin band bordered by a 
very wide odontogenic zone is definitely 


of No. 10, Group E. ( 100.) 


the enamel, has been noticed not infre- 
quently in vitamin C deficient fetuses and 
young pigs, and it is felt that the calcifi- 
cation of the enamel, as well as that of 
the dentin, may be affected under condi- 
tions of partial vitamin C deficiency. 
The structure and staining of the 
dentin of guinea-pig 5 was comparatively 
normal. Some widening of Tomes’ canals 
was noted and irregularity of the inner 
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Fig. 15.—Five-day young from No. 10, Group E. (X430.) 


Fig. 16.—Cross-section of incisor of young (at birth) of No. 12, Group E. ( 210.) 
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edge together with an irregularity of the 
odontoblasts. The young from this ani- 
mal are represented in Figure 13, an 
incisor (cross-section) of the young 
which was either stillborn or died at 
birth. The wide odontogenic zone and 
defective dentin formation are character- 
istic. 

The young one which survived and 
received only its mother’s milk was 
chloroformed on the eighth day of extra- 


Fig. 17.—Cross-section of incisor of No. 1, Group F. 


uterine dieting and a dentin band dis- 
closed which was similarly defective, 
with marked engorgement of the vessels 
of the pulp. 

Figure 14 shows an incisor (cross- 
section) from No. 10 of Group E, and 
Figure 15 of the young which succumbed 
after nine days. 

The mother’s incisor shows evidence of 
disturbed calcium metabolism and degen- 
erative changes in the pulp. The young 
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which died at birth after twenty-two 
days in utero while the mother was re- 
ceiving a diet partially deficient in vita- 
min C showed little variation from nor- 
mal tooth structure. In Figure 15 is 
shown a portion of an incisor of the young 
which was permitted to live for nine days 
postpartum on the mother’s milk alone. 
In no respect was the tooth picture 
observed in the animals of Group E (II) 
essentially different from that of the 


(X28.) 


guinea-pigs in Group E (1) which re- 
ceived no supplement of wheat germ oil. 
In the young also, similar defects in the 
formation and calcification of the dentin 
were evident. Figure 16 is a high magni- 
fication of a portion of an incisor of the 
young of No. 12, which died at birth. 
Microscopic examination of the young 
which survived five days into the lactation 
period discloses a similar condition. Other 
animals not of the same original stock 
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Fig. 18.—Cross-section of incisor of No. 5, Group F. (210.) 


Fig. 19.—Cross-section of lower incisor of No. 9, Group F. 


(X210.) 
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were run on partial C deficiency and 
vitamin E supplements, but with similar 
results. 

Of the ten nonpregnant guinea-pigs in 
Group F, seven showed a microscopic 
tooth picture closely resembling that of 
animal No. 1 (Fig. 17). Several of 
these showed a somewhat greater irreg- 
ularity of the odontoblast line and some 
vacuolation in the pulp tissue. The re- 
maining three animals showed a markedly 
abnormal condition of the dentin. Figure 
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tubular dentin laid down under ordinary 
circumstances. ‘This faulty calcification 
seems to have been brought about by the 
lack of fusion of the masses of calcoglo- 
bules which have persisted in the dentin 
matrix and are massed even between the 
processes of the odontoblasts. This fenes- 
tration effect is not uniformly distributed 
throughout the dentin band, but is usu- 
ally most pronounced in that area of the 
dentin opposite which the greatest de- 
gree of vacuolation has occurred in the 


Fig. 20.—Cross-section of maxillary incisor of No. 10, Group F. d, dentin; od, odonto- 
blasts; oz, odontogenic zone; p, dental pulp, showing vacuolation (v); f, fenestration effect 


in dentin. 


(<100.) 


18 (guinea-pig 5) affords an example of 
extreme vacuolation in the pulp cavity, 
disordered odontoblast arrangement and 
irregular calcification. Figures 19 and 
20, representing, respectively, an inferior 
incisor (cross-section) of animal 9 and a 
superior incisor (cross-section) of No. 
10, disclose a dentin condition very dif- 
ferent in appearance from the normal 


pulp. This vacuolation would therefore 
seem to render inactive, or partially so, 
the dentin forming cells in the vicinity. 
Sections have been made from the jaws 
of many young animals ranging in age 
from birth to twenty days and from 
mothers fed the basal diet during gesta- 
tion and lactation with the addition of 
cabbage and lettuce. The microscopic ap- 
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pearance is invariably similar to that 
shown in Figure 21, which is from a 9-day 
animal. This represents a normal tooth 
picture, very different, particularly as to 
dentin formation, from the earlier photo- 
micrographs of the young animals from 
mothers receiving less than the minimum 
protective dose of antiscorbutic vitamin. 


SUMMARY AND CONCLUSIONS 


At present, we are concerned not so 
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latent scurvy on the guinea-pig leads to 
the assumption that a similar condition 
may occur in man, though perhaps with 
no clinical manifestations. 

The fact has been established and is 
confirmed by these experiments that the 
pregnant organism is peculiarly sensitive 
to dietary changes. An adequate amount 
of vitamin C would seem to be of vital 
importance in enabling pregnant guinea- 
pigs to complete the period of gestation. 


1 


Fig. 21.—Cross-section of incisor of 9-day young from mother on complete diet. (100.) 


much with a complete lack of vitamin C 
in our dietaries as with the possibility of 
a partial deficiency. In the light of in- 
vestigations by Sherman, McCollum, 
Hanke and others into present-day die- 
taries, there is every reason to believe that 
this possible danger of a relative anti- 
scorbutic shortage does exist. It is now a 
recognized fact that the scurvy of guinea- 
pigs and man is one and the same disease, 
and recent research into the effects of 


Even with a basal diet complete in every 
other particular, quite small deficiencies 
of the antiscorbutic vitamin led to a high 
percentage of abortions, stillbirths and 
births of premature young. The human 
organism may be similarly affected. We 
must not disregard the possibility that 
the condition of some animals may have 
been complicated by inanition through 
failure to eat the diet satisfactorily on the 
withdrawal of green food. It is possible 
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that the pregnant guinea-pig may be more 
sensitive to such a change in the physical 
nature of the diet than is the nonpregnant 
animal. 


That the vitamin C content of the diet 


is an important factor is evident from a 
comparison of the various groups in these 
experiments on different dosages. 

Comparisons of the pregnant and non- 
pregnant groups on similar dosages of 
antiscorbutic vitamin in the form of 
orange juice would seem to indicate an 
intensified effect of a lack of this vitamin 
on pregnant guinea-pigs. 

There is considerable individual varia- 
tion in the behavior of the members of 
the different groups on a total or partial 
deprivation of the antiscorbutic vitamin. 
This may be due in part (as suggested by 
Meyer) to a difference in predilection for 
the food, but a microscopic study of the 
pathologic dental processes would seem to 
point in some cases to a natural or hered- 
itary tolerance of vitamin C deficiency. 

Microscopically, the teeth of the mem- 
bers of the pregnant group receiving 1.5 
c.c. of antiscorbutic and surviving for a 
comparable length of time showed little 
apparent variation from those of the non- 
pregnant group on the same dosage, which 
represents approximately 0.2 of the mini- 
mum protective dose on the basis of 3 c.c. 
for 300 gm. of body weight of guinea-pig 
protected. 

As shown by the retardation in growth 
and some changes in the tooth structure, 
a dosage of 5 c.c. was not sufficient even 
for the nonpregnant group. On the same 
basis, this dosage would represent ap- 
proximately 0.7 of the protective dose for 
animals of this weight. 

The changes in the teeth of the preg- 
nant group were much more pronounced, 
pointing to an intensified effect on the 
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teeth of pregnant animals with com- 
paratively slight deficiencies of vitamin C. 

Generally speaking, the effect of this 
deficiency on the teeth of the fetuses or 
young pigs was not so marked as on the 
teeth of the mothers. This would tend 
to support the idea of a superior intensity 
of assimilation on the part of the embry- 
onic tissue. Nevertheless, striking changes 
were observed in the teeth of most of the 
young from mothers on diets partially 
deficient in vitamin C. The dentin for- 
mation was markedly defective and other 
degenerative changes were apparent. In 
some cases, the teeth of the young would 
seem to be more severely attacked than 
the mother’s. Hypoplasia of the enamel 
was met with in some cases but cannot 
be reported as a general occurrence. It 
is thought that these changes were due 
to degenerative and defective functioning 
of the ameloblasts brought about by die- 
tary deficiency. The loss of the enamel 
matrix from many of the decalcified sec- 
tions limited the number of cases avail- 
able for study. 

It is realized that the teeth of the 
guinea-pig are different from those of 
man in that they are of persistent growth. 
The odontoblasts of the human tooth 
are still functional at least, until post- 
eruptive calcification has been completed. 
It is therefore reasonable to assume that 
the human tooth pulp may react similarly 
to that of the experimental animals under 
conditions of antiscorbutic deficiency 
and that the calcification of the hard 
structures of the tooth may be similarly 
affected, at least during the formative 
period. 

The recent researches of Gésta Westin 
on human scurvy add credibility to this 
hypothesis. 


THE CORRELATION OF DENTAL AND MEDICAL 
EDUCATION 


By J. E. SCHAEFER, M.D., D.D.S., Chicago, III. 


FTER spending twenty-five years as 
Pe dental teacher, one should be 
in a position to comment intel- 
ligently on the changes that have taken 
place in dental curriculums. This period 
was spent in both the scientific and the 
practical departments. For the first ten 
years only, the dental background con- 
stituted the basis for the work done. 
The second period included the addi- 
tional training afforded by one of the 
better medical colleges. Naturally, with 
such an experience, one would develop 
ideas regarding changes that should, in 
one’s opinion, be made in order to as- 
sure the type of dentist best equipped to 
meet the ever-increasing demands of the 
general public. 

A. E. Keller, in his excellent book 
entitled ““Man’s Rough Road,” makes 
this profound observation—that wisdom 
is the distillation of experience. An 
education which has for its ultimate 
purpose the fitting of the mind and the 
body to do more efficiently those things 
which are necessary to maintain life in a 
complex social order has nothing mys- 
terious in its processes. Better teaching 
is a matter of applying principles which 
one has tested in the school of experi- 
ence, always remembering that these ob- 
servations must be tested by broad, tol- 
erant common sense. 

In reviewing the history of dental 
education, one goes back to the individ- 
uals who had equipped themselves to 
make mechanical restorations of the 
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teeth. The training acquired was passed 
from one to another by a system of pre- 
ceptorship. I have not recently reviewed 
the dental laws of the various states, 
but a number of years ago I did, and 
I found that, within my memory, a 
man might have become a dentist in sev- 
eral states if he had submitted himself 
for a period to a preceptor. 

Out of this system of preceptorsh'p 
most of our colleges developed. Den- 
tists grouped themselves to teach other 
men; and this was a distinct advance- 
ment, as this allowed specialization in 
the various divisions of dentistry. As 
certain men by preference developed 
themselves to a higher degree of skill 
in one department than in another, the 
student trained in the early dental col- 
lege had the benefit of specialization, a 
distinct advance over the instruction of 
a single preceptor. Certainly, the early 
dentist did not have the intimate view 
of the relation of oral disease to the gen- 
eral health that prevails today. Dentists 
at that time were primarily technicians, 
concerned with the preservation of the 
teeth as masticatory organs and interest- 
ed in the patient’s general welfare only 
as an efficient masticating apparatus was 
essential to the proper digestion of food. 

Education, like all other branches of 
human activity, is subject to an evolu- 
tionary process of growth. Additions 
and subtractions were made to the den- 
tal curriculum, representing at these 
various stages, no doubt, the best thought 
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of the dental educators. Thus, as this 
education grew, the basic sciences of 
medicine—anatomy, histology, physiol- 
ogy, chemistry, pathology and bacteriol- 
ogy—were added to the curriculum. We 
must not forget that, in the development 
of dental education, dental schools were 
started in the United States, for the 
most part, as private enterprises which 
had to be self-supporting if they were to 
continue. ‘They had to be economically 
successful or those who were interested 
in the problem of dental education would 
have had to contribute to the support of 
the schools out of their own private 
funds or see them fail. 

Dental education developed indepen- 
dently of medical education. Dental 
schools with their deans and corps of 
teachers were not dependent on nor were 
they supervised by medical deans. Even 
to this day, where dentistry is a depart- 
ment of a university in which there is a 
medical department, in most instances, 
dentistry is free from supervision by 
medicine. ‘This is as it should be. The 
well-trained dental dean has a_ better 
knowledge of the needs of dental educa- 
tion than the average medical dean could 
have. Of the correlation of dental and 
medical education, I shall speak later. 

I have stated that gradually the basic 
medical sciences have been added to the 
dental curriculum. During his first 
two years, the dentist is trained in much 
the same manner as is the physician, but 
with this profound difference: the medi- 
cal student, after receiving his basic drill 
in the medical sciences, is carried over 
into clinics and lectures whereby the 
knowledge of the sciences of anatomy, 
physiology and pathology is applied in 
the study and observation of disease, or, 
in other words, the medical student is 
learning to interpret disease processes 
by actual observation in the light of his 
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preparatory studies. Herein lies the pro- 
found difference between the prepa- 
ration of the dentist and that of the phy- 
sician. While the dentist’s application in 
the basic medical sciences is sufficient to 
enable him to interpret disease of the 
oral cavity in its relation to general 
health, little or nothing is done to apply 
this acquirement to disease processes. 
The dentist is shunted into the practical 
departments where mechanics and me- 
chanical efficiency become his dominant 
activity. 

With the exception of the oral surgery 
clinics, where such correlation occurs, 
but which are, for the most part, en- 
tirely inadequate, the dental student 
becomes an efficient technician and won- 
ders why he spent so much time in learn- 
ing the basic sciences of medicine. In 
most institutions, the student, because of 
failure on the part of dental educator; 
to provide adequate means of observa- 
tion of disease processes, either through 
hospitals or clinics, becomes primarily a 
dental technician, with an inadequate 
knowledge of the application of the prin- 
ciples of general medicine. Because of 
this defect in his education, most of the 
knowledge obtained in the basic medical 
sciences is lost to him for lack of the 
opportunity to correlate his knowledge 
with general disease processes. I say 
this advisedly, for after teaching post- 
graduate dental students for nearly ten 
years in an oral surgery diagnostic clinic, 
I find that the simplest questions on 
anatomy or physiology usually remain 
unanswered. The basic knowledge of 
anatomy, physiology and pathology is 
the intellectual tool by which disease 
processes are explored and understood. 
If the tool is not used, like any other 
tool it becomes rusty, loses its cutting 
edge and becomes useless. Hence, we 


have the anomalous situation of the 
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dental student who represents intelligent 
material, educated fairly well in the 
basic sciences of medicine, but who, be- 
cause of a system which necessitates his 
earning thousands of points in the con- 
struction of mechanical appliances, be- 
comes so engrossed in the mechanical job 
that he fails to see that that mechanical 
job is just incidental to the much greater 
biologic problem—the health of the 
patient. 

If you will grant me that I had aver- 
age intelligence when I possessed only a 
dental education, I shall then tell you 
that I served ten years as a dental in- 
structor in the departments of both 
operative and prosthetic dentistry and 
minor oral surgery and that in those 
years I saw little in the mouth but the 
teeth. The other structures, in health 
or disease, were not seen because my at- 
tention was focused on the teeth. The 
various forms of stomatitis, bone infec- 
tion and malignancy never came to my 
attention, or, if they did, I failed to 
recognize them. 

Since finishing a medical education 
and having served as an attending oral 
surgeon in a large institution, I see the 
mouth in its relation to general health 
in an entirely different guise. There 
may be those who will credit me with 
stupidity when I say that, in those ten 
years as a dental teacher, I saw little in 
the mouth but the teeth. Be that as it 
may, but granting that I have now the 
same degree of intelligence that I had 
then, the difference in my mental equip- 
ment so far as an understanding of the 
diseases of the mouth and their correla- 
tion to systemic processes is concerned 
must be explained by the added training 
and experience secured through addi- 
tional medical education and the oppor- 
tunities afforded through clinical obser- 
vation. 
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I am in no sense criticizing the dentist 
as an individual, but I am interested in 
the type of education which will so 
equip the dentist that he will occupy 
the position in the public confidence 
which he is rightfully entitled to by rea- 
son of the long process to which he sub- 
mits himself. It is the direct responsibility 
of the leaders in dental education to see 
to it that any defect in his training is 
remedied, that they recognize the im- 
portance not of making dental mechanics 
but of making doctors of health. 

Dentistry is a branch of medical 
science as much as is the specialty of oph- 
thalmology, rhinology and_ otolaryn- 
gology. Dentists must be able to so use 
their groundwork of medical education 
that there is a constant awareness on 
their part of the relation of disease of 
the mouth to systemic disturbances. The 
men recently graduated have more of 
this awareness than the older men. But 
one who is in a specialty which aids the 
dentist when these severe acute infec- 
tions of both the bone and soft tissues 
follow the extraction of a tooth, and 
who is cognizant of the fear that arises 
in the dentist’s heart when he is so un- 
fortunate as to encounter one of these 
cases in his own practice, recognizes that 
that fear rests on the dentist’s ignorance 
of the infective process, because he has 
never been given adequate opportunity 
to observe these cases and watch them 
through their entire course, either in a 
hospital or other clinics, and not because 
he is lacking in the intelligence to under- 
stand them. 

Nor does he have the right conception 
of the problem of focal infection in its 
manifest relations to other systemic com- 
plaints. He has not been afforded the 
opportunity of making hospital rounds 
under the supervision of trained intern’ 
ists who could review carefully the his- 
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tory and physical findings in cases of 
endocarditis, nephritis and arthritis, 
with the interpretive findings of these 
disease processes, and, in that way, cor- 
relate the training that the student has 
obtained in the basic medical sciences. 

What should be the new order of 
dental training? Recently, in a discus- 
sion of the problem of dental education, 
a medical dean of one of the outstanding 
medical schools and I agreed on certain 
fundamental principles. The first was 
that we should not make a physician out 
of the dentist; the second, that there 
were certain broad fields of contact exist- 
ing between dentistry and medicine 
which ought to be correlated in the in- 
terests of both professions. 

In the education of the dentist, we 
must have in mind that his ultimate pur- 
pose is to go into the ordinary American 
community to practice his profession by 
serving the general public in matters 
that pertain to the health of their mouths 
in such a manner that the general health 
will be conserved. For this service, it is 
not necessary that the dentist be trained 
in the minutiae of gross anatomy. There 
should be no insistence on the dentist’s 
knowing minute details of the vascular 
and the nervous system, which are im- 
portant to the medical student but are 
unnecessary for the dentist. He would 
have no need of the many hours of in- 
struction that are given to obstetrics in 
the medical school, and there are many 
other subjects taught in medicine that 
are not related to the dental problem. 

To illustrate further: Gross anatomy 
of the entire body should be taught the 
dental student in a limited degree, but 
anatomy of the head and neck should be 
given to him in much detail. Physiology 
should be taught to the extent that the 
dentist would have a clear conception of 
the functions of the various organs and 


systems of the body. Such pathology 
should be taught that he would have a 
proper understanding of disease pro- 
cesses. In other words, the basic medi- 
cal sciences should be offered to the 
dentist in such a manner as to fit him 
best for his ultimate service to the com- 
munity. 

It is in the second half of the dental 
curriculum that much could be done to 
enhance the value of dental training for 
the ultimate task the dentist is to ac- 
complish. 

DIET 


It has been said that because of the 
problem of dental caries, the average 
dentist is more ‘“‘diet-conscious” than the 
average physician. Surely the dentist 
makes more contacts with the public 
than does the physician. The physician 
is called when a person is ill, but the 
dentist sees a patient many times when 
the latter is in good health. 

In other words, the dentist is related 
to the public from childhood to old age 
more closely than is the physician. He 
is in a strategic position to teach the 
principles of right diet. When the 
mother brings her child with dental 
caries to the dentist, he is afforded the 
opportunity of instructing the mother 
concerning the child’s diet. When the 
pregnant woman comes in with the 
caries of pregnancy, is the dentist not 
in a strategic position to talk of the 
necessity of sufficient calcium, phos- 
phorus and vitamin intake, not only to 
guard her teeth but also to protect the 
teeth of the baby she is carrying? But if 
the dentist is to assume this role of ad- 
vising the general public on the matter 
of diet, the broad principles of diet as 
they concern disease and health must be 
propounded to him in his dental curric- 
ulum by teachers competent to instruct 
him properly. He should know that 
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nephritis, diabetes, hypothyroidism and 
high blood pressure are special cases and 
call for the knowledge of the medical 
man. 

NOSE AND THROAT 

There exists a wide area of interest 
calling for special clinical observation 
and research between the specialties of 
nose and throat and orthodontia. As 
this is a special contact, I do not wish to 
discuss it in the general problem of the 
correlation of dental and medical edu- 
cation. 

ORAL SURGERY 

Oral surgery is an important field in 
which a more adequate training of the 
dentist should be utilized. I am cogni- 
zant of the fact that it is one of the 
relationships in which dental and medi- 
cal education have been fairly well 
correlated, but it is -my observation in 
teaching both undergraduate and _post- 
graduate students that even this field is 
not well covered. I have checked 
through the catalogs of the dental cur- 
riculums of many of the schools and 
have found that this field is fairly well 
represented, but can one always accept 
these representations as facts ? 

An outstanding authority in one of 
our great hospitals devoted to the cancer 
problem makes the statement that 65 
per cent of the cancers of the mouth are 
first seen by the dentist, but are not 
recognized by him. Is it not time for 
dental educators to realize their respon- 
sibility in training their students in the 
cancer problem sufficiently to aid in con- 
trolling this great scourge of humanity? 
I have had, in my oral surgery clinic in 
one of our great institutions, patient 
after patient with inoperable cancerous 
lesions inform me that they had an ulcer 
in the mouth which would not heal, that 
the dentist had cauterized the sore with 
silver nitrate with no improvement and 


that they had consulted physicians who 
had called it Vincent’s angina or some 
other type of mouth lesion and had only 
prescribed a mouth wash. Months of 
time had been lost in useless treatment. 

Can we rightfully call ourselves doc- 
tors in whom patients should have con- 
fidence when we are so inadequately 
trained for the great responsibility of 
preserving the public health? 

I have seen other patients with large 
cancerous growths in the mouth treated 
for syphilis until the malignancy had be- 
come inoperable because a physician had 
failed to realize that an individual might 
have both a malignant lesion and syphi- 
lis. I have been called into consultations 
in numerous cases of diabetes in which 
a dentist had performed wholesale ex- 
tractions, only to precipitate a severe 
infection of the adjacent soft tissue. I 
have now under my supervision a case 
in which, because the patient was not 
sugar free, multiple abscesses of the 
cheek and neck have followed the in- 
advised removal of teeth. The patient 
had been repeatedly hospitalized for in- 
cision and drainage and in spite of the 
control of the diabetes, the infection has 
persisted for months. 

I have seen severe kidney infections 
and a suppurative parotiditis persisting 
for months following the inadvised ex- 
traction of teeth. I have repeatedly seen 
extensive cases of osteomyelitis follow- 
ing the extraction of infected teeth after 
a senseless curettage had been instituted, 
precipitating a severe bone infection. 

I have seen the death of a patient with 
multiple infected emboli in the lungs 
and a cavernous sinus thrombosis be- 
cause of the extraction of sixteen teeth. 
This patient, a man, aged 50, had not 
fully recovered from an abscess on the 
upper lip following the previous removal 
of a cuspid tooth. I have seen fatal leu- 
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kemia set in repeatedly after the extrac- 
tion of teeth in debilitated patients, 
when the dentist should have been on 
guard through a more general knowl- 
edge of disease processes and should 
have called for a thorough physical ex- 
amination by a competent physician. I 
have been told by a very able general 
surgeon that he has seen cases of hyper- 
thyroidism precipitated to a fatal ending 
because of the inadvised removal of 
teeth. 

The foregoing recital should be 
enough to warrant better preparation of 
dentists in both clinical medicine and 
clinical surgery. An adequate course in 
oral surgery should include lectures and 
practical demonstrations of clinical cases 
of all types of oral lesions. This course 
ought to require at least a two-hour 
period once a week during the last two 
years of the dental curriculum. 

The dentist should have ample op- 
portunity to see mouth lesions of both a 
local and a general character under capa- 
ble instruction, whether these cases arise 
from syphilis, diabetes, blood dyscrasias, 
acute exanthems or mouth lesions allied 
to generalized skin affections. He should 
be adequately trained for his responsibil- 
ity to the public in the recognition of can- 
cer. Such a preparation will prevent him 
from precipitating a cancer phobia in 
his patients when a temporary inflam- 
mation occurs in the mouth. He should 
know that any chronic lesions existing in 
the mouth for more than three weeks 
should be placed into the hands of some- 
one competent to make a diagnosis. 


FOCAL INFECTION 


Focal infection and its relation to 
systemic disease should be adequately 
presented to the dental student. Walks 
should be taken through hospital wards 
under the direction of competent intern- 


ists with the opportunity for adequate 
observation of systemic disease related 
to mouth infection; not with the idea 
that the dentist, on the basis of this 
training, should attempt to treat such 
diseases, but that he should at all times 
have an awareness of the relation of the 
health of the mouth to the general health 
of his patients. 

The dental curriculum has added un- 
necessarily to its preliminary require- 
ments subjects unrelated to the purpose 
for which the dentist is being prepared. It 
would seem wiser to curtail preliminary 
requirements rather than to extend them 
and add to the practical training in 
hospitals and dental clinics. Raising ed- 
ucational requirements too high does not 
guarantee that the best possible dentists 
are being obtained. Ideally, an intelli- 
gence test that would reveal mechanical 
adaptability with a basic intellectual 
curiosity, with sufficient preliminary 
training to assure the ability to handle the 
technical subjects taught and a fair com- 
mand of the English language, should be 
enough. Many of the greatest contri- 
butions to our dental science have come 
from men whom the present require- 
ments would have excluded. 

A general excellency of our dental 
material is not to be attained by adding 
unnecessarily to the preliminary require- 
ments. We are living in days when 
most thinking men recognize that a dawn 
of a new era is presenting itself, an era 
that will recognize more and more the 
basic needs of the masses of mankind. A 
civilization that does not afford ade- 
quate food, shelter and health service to 
all the members of society with some op- 
portunity for leisure and the develop- 
ment of some minimum cultural 
attainment is not a civilization to boast 
of. 

I would place health in the first rank 
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with food and shelter. Responsibility 
for the health of the common people 
lies upon the door step of medical and 
dental educators. The duty devolves on 
them, to train not only brilliant research 
workers and specialists, but also a type 
of general practitioner who will meet 
the needs of the masses of humanity. If 
one reads the times rightly, more con- 
sideration in our society is to be given 
to the workers who ultimately are the 
producers of all wealth. These are the 
people for whom adequate service is to 
be provided. It is these people that we 
are to train our dentists to serve. Mouth 
health, with an intelligent understand- 
ing of its relation to systemic disease; 
mouth health that will recognize de- 
partures from the normal; mouth health 
built upon the proper understanding of 
the role that diet plays in the develop- 
ment and maintenance of dental organs 
and mouth hygiene; mouth health that 
recognizes the mechanical necessity of 
teeth in maintaining proper digestion; 
mouth health that recognizes that to 
build beautiful mechanical prostheses on 
diseased dental organs is a violation of 
every principle of medicine; mouth 
health in which the general practitioner 
is so trained that he can serve all of his 
people in minor oral surgical problems, 
but also recognizes when these problems 
are of a major character, is the goal. 
The practitioner that we need is not 
the highly trained specialist who, because 
of the long training, expects fees beyond 
the reach of the masses of mankind. It 
is the general practitioner who will raise 
the standard of dentistry. He will serve 
the people well because he will be ade- 
quately versed in their needs and only 
occasionally will he have to seek the 
service of the specialist. We shall have 
this type of general practitioner in den- 
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tistry when dental and medical educators 
recognize that dentistry is a_ special 
branch of medicine not to be dominated 
by the medical educator, who does not 
thoroughly understand this special de- 
partment, but is a field wherein medical 
and dental educators should correlate 
their activities to provide the best type 
of training. When this type of dentist is 
obtained, he will command the respect 
of his medical associates and be accepted 
on the same basis that medicine accepts 
all of its other specialties. 

The dentist, in contact with the gen- 
eral public more frequently than the 
physician, since the care of the teeth 
takes the general public into his office 
more often for advice and treatment 
than it does into the office of the physi- 
cian, is in an excellent position to be an 
apostle of preventive medicine. In his 
intimacy with the public, if he is trained 
in the broad basic principles of medicine, 
he is in a position to give instruction 
regarding the essential importance of 
right living, proper diet, proper exercise 
and the value of routine physical exami- 
nation. He then functions as an impor- 
tant health adviser in his community. 
Far better off would the public be, thus 
advised, than when it obtains its health 
data from propaganda of uncensored 
radio announcers who have something to 
sell. 

Trained in the broad principles of 
medicine, acting as an adviser in pre- 
ventive therapy in addition to his expert- 
ness in the care and health of the mouth, 
the dentist would be in no need for pro- 
found philosophic theories requiring a 
long period of predental education, but, 
instead, would be a well-fitted servant 
of humanity in the preservation of its 


health. 


THE RELATIONSHIP OF LACTOBACILLUS ACID- 
OPHILUS TO DENTAL CARIES IN EXPERIMENTAL 
ANIMALS AND IN HUMAN BEINGS* 


By MARION M. JOHNSTON, Ph.D., MILDRED J. KAAKE, B.H.Sc., 
and MARY C. AGNEW, M.A., Toronto, Canada 


ACTERIOLOGIC _ investigations 
of the mouth flora have been pro- 
voked by Miller’s' theory that den- 

tal caries is attributable to the action on 
the teeth of acid produced by bacteria 
from food adherent to or resident be- 
tween the teeth. These surveys have re- 
sulted in the focus of interest on the 
gram-positive lactobacillus group of mi- 
cro-organisms. Various groups of in- 
vestigators, such as Bunting and _ his 
associates,? have been convinced of the 
etiologic importance of the lactobacilli. 
Other observers have held that the réle 
of the lactobacilli is a controversial mat- 
ter and stress the significance of dietary 
factors. 

In view of the existing controversy con- 
cerning the etiology of dental caries, no 
investigation of this problem is complete 
without adequate cognizance of the rdle 
of bacteria and especially of the acid- 


*From the Research Laboratories, Hospital 
for Sick Children, and the Department of 
Pediatrics, University of Toronto, under the 
direction of Alan Brown, M.D. 
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ophilus group of lactobacilli. Accordingly, 
the intensive experimental study which 
has been in progress in this department 
has been extended to a quantitative es- 
timation of the incidence of lactobacilli 
about the teeth of the experimental ani- 
mals, white rats being employed. The 
bacteriologic findings have been corre- 
lated with the presence or absence of 
caries in the teeth of the animals. A 
similar study has been made of the in- 
cidence of these organisms about the 
teeth of certain children included in the 
survey carried out in various institu- 
tions.® 
ANIMAL EXPERIMENTS 


Young white rats, aged 1 month, were 
placed after weaning on the various diets 
which are outlined by Agnew, Agnew 
and Tisdall.* ‘These diets were devised 
to test the efficacy of calcium, phosphorus 
and vitamin D, either uncombined or in 
various combinations, in the production 
of caries. Control groups of rats were 
fed diets in which these important factors 
were adequate. Both test and control 
groups of rats were maintained on the 
diets for a period of from six months to 
one year. At the expiration of the feed- 
ing period, the animals were anesthetized 
and the mouth cultures secured, and 
blood was taken for chemical determina- 


3. Agnew, Mary C.; Agnew, R. G., and 
Tisdall, F. F.: J. Pediat., 2: 190 (Feb.) 1933. 
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tions, after which postmortem examina- 
tions were carried out. The jaws and 
molar teeth were subjected to macro- 
scopic examination, when the presence or 
absence of gross caries was noted. Sub- 
sequently, the carious condition as de- 
fined by Agnew, Agnew and Tisdall* was 
confirmed or denied by microscopic ex- 
amination of pathologic sections. 


HUMAN EXPERIMENTS 
Children resident in several institu- 


BACTERIOLOGIC METHODS 


Adaptations of the methods of Rodri- 
guez,* Rosebury and Karshan,* and Had- 
ley, Bunting and Delves® were employed 
in our bacteriologic investigation. A 
small sterile cotton swab was rotated in 
the region of the molars of the lightly 
etherized rat, care being exercised that 
no ether enter the rat’s mouth. It was 
then inoculated into 1 per cent glucose- 
meat infusion broth, fq 5.0, and incu- 


1.—IncipENcE or L. AcipopHiLus IN THREE SuccEssIvE Counts UsinG 
THE SAME CarIES-FREE ANIMALS 


Incidence in Colonies per Cubic Centimeter of Broth Culture 
Rat November 28 November 30 December 2 
R 138,000 184,000 
RR 4,533,000 22,000 5,000 
RRR 4,413,000 126,000 24,000 
2,005,000 1,535,000 2,168,000 
LL | 8,213,000 1,926,000 246,000 
1,800,000 1,000 > 1,000 
< 1,800,000 
NP | 1,390,000 1,813,000 132,000 
RL | 420,000 1,613,000 88,000 
RRL | 365,000 3,066,000 1,370,000 


tions in this city were divided into two 
groups.2 One group received the ordi- 
nary diet supplied in the institution, sup- 
plemented by viosterol. For ease in 
administration, this was incorporated in 
a biscuit. The other group, the controls, 
received the ordinary diet. The teeth of 
the two groups were carefully examined 
at the beginning of the study, and ma- 
terial was collected for bacteriologic es- 
timation of the incidence of L. acid- 
ophilus. 


4. Rodriguez, F. E.: Method of Determining 
Quantitively Incidence of Lactobacillus Acid- 
ophilus Odontolyticus in Oral Cavity, J.A. 
D.A., 17: 1711 (Sept.) 1930; Rodriguez, F. E.: 
Quantitative Incidence of Lactobacillus Acid- 
ophilus in Oral Cavity as Presumptive Index 
of Susceptibility to Dental Caries, J.A.D.A,, 
18: 2118 (Nov.) 1931. 

5. Rosebury, T., and Karshan, M.: J. Dent. 
Res., 11:21 (Feb.) 1931. 

6. Hadley, Faith P.; Bunting R. W., and 
Delves, Edna A.: Recognition of Bacillus 
Acidophilus Associated with Dental Caries; 
Preliminary Report, J.A.D.A., 17: 2041 
(Nov.) 1930. 
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bated for five hours at 37 C. to permit 
inhibition of all but lactobacilli. Serial 
dilutions of the broth culture were pre- 
pared in sterile saline solution buffered 
with sodium and potassium phosphates 
to pH 7.0, and 0.1 c.c. of the dilution 
plated by spreading on meat extract-agar 
plates containing 1 per cent glucose and 
1 per cent sterile normal horse serum. 
The dilutions plated were 1 :100, 1 :1,000 
and 1:10,000, the platings being prepared 
in duplicate. The plates were then in- 
cubated for at least forty hours at 37 C. 
in an atmosphere of carbon dioxide, after 
which those colonies were counted about 
which a halo appeared in the medium. 
Colonies about which a halo was formed 
in the glucose serum agar, which were 


TaBLe oF L. ACIDOPHILUS IN 
Five Successive Counts CARRIED OUT WITH 
One AnIMAL, 1n CoLontes PER Cusic CENTI- 
METER OF BrotH CULTURE 
Counts 


I II | Ill ay | V 


130,000 470,000 


<10,000 | <10,000 | 10,000 
| 


composed of gram-positive bacilli and 
which grew under the conditions outlined 
above were considered to be Lactobacillus 
acidophilus. They presented charac- 
teristic appearance described and illus- 
trated by Rodriguez.’ Smears were made 
from typical colonies and stained by 
Gram’s method. Colonies were trans- 
ferred to glucose-agar slopes for further 
biochemical and serologic investigation. 

The incidence of the lactobacilli is re- 
ported as the number of colonies per cubic 
centimeter of the mouth culture in the 
broth. A low count was arbitrarily in- 
dicated as colonies less than 1,000 per 
cubic centimeter of the broth culture. A 


7. Footnote 4, second reference. 
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high count showed more than 1,000 colo- 
nies per cubic centimeter of the original 
culture in broth. One thousand was se- 
lected, since no count was obtained from 
some rats below the 1:1,000 dilution of 
the broth culture. A count of less than 
1,000 colonies per cubic centimeter does 
not necessarily indicate that lactobacilli 
were not present. They may have been 
insufficient in number after the five hours’ 
preliminary incubation to yield a count 
below the limit arbitrarily chosen. 

Each animal, unless otherwise indi- 
cated, was examined once. 

For the studies using human subjects, 
saliva was expectorated into sterile petri 


TABLE 3.—RELATIONSHIP OF INCIDENCE OF 
L. ActpopHi_us To NuMBER OF CAVITIES 


| \Incidence in Colonies 
per Cubic Centimeter 


Case Cavities | Culture 

M. B. 24 <1,000 
M. B. 17 16,000 
13 1,960,000 
T. H. 3 9,240,000 
W. C 5 720,000 
N.L 6 300,000 
I.G 0 4,000 
R. W. 0 9,000 
B. J. 0 13,000 


dishes after the child had chewed para- 
wax. The first saliva collected in his 
mouth during the mastication was dis- 
charged before collection was made.® 
One-tenth cubic centimeter of this saliva 
was transferred to 9.9 cubic centimeters 
sterile glucose broth and incubated for 
one hour, after which serial dilutions 
were prepared and plated as previously 
outlined for the animal investigations. 
These plates were also incubated in a 
carbon, dioxide atmosphere. Again smears 
were prepared from selected colonies and 
strains preserved for further examination. 


8. Footnote 4, first reference. 
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RESULTS 

Rat Experiments.—In the examination 
of 183 rats, caries was demonstrated in 
thirty animals which were fed diets de- 
ficient in food factors as outlined in the 
previous report.* In animals fed a nor- 
mal diet, or a diet adequate in these fac- 
tors, no caries was obtained. Of the 
thirty animals showing definite caries, 
twenty-seven had a high incidence of Lac- 
tobacillus acidophilus, varying from a 
few thousand to more than a million col- 
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accordance with the findings of Hadley 
and Bunting in human beings.°® 

The failure of our results to confirm 
the theory of the specific etiologic impor- 
tance of L. acidophilus in the production 
of dental caries in rats resulted in carry- 
ing out successive counts at definite inter- 
vals with young normal male rats on a 
normal diet in an attempt to secure con- 
sistent counts. The results are presented 
in Table 1, which shows that when counts 
were made at two-day intervals, with the 


TABLE 4.—INCIDENCE OF L. ACIDOPHILUS IN COLONIES PER CUBIC CENTIMETER OF BROTH CULTURE 


(FroM THE TEETH OF Two ADULT HUMAN BEINGS WITH CaRIES) 


Left, outside 10,340,000 1,800,000 
Saliva <1,000 Infinite 

Lower, outside < 1,000 3,100,000 
| 105000” 120,000 
| Lower, inside 130,000 105,000 2 


onies per cubic centimeter of culture. In 
regard to the 153 noncarious animals, a 
high count was obtained from 109, a low 
count from forty-four. The same wide 
variability in the high count was mani- 
fested by carious and noncarious rats. As 
far, therefore, as the rats without caries 
are concerned, the incidence of L. acid- 
ophilus appears to be of little significance. 
The greater percentage of carious ani- 
mals showed a high count, which is in 


the same animals, no greater uniformity 
was obtained than had been our previous 
experience. 

This finding is further emphasized by 
carrying out counts on five swabs taken 
in succession from the same animal, the 
time interval required for taking the five 
cultures from the first to the fifth being 
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‘9 pioeuou ‘— proe ‘+, 
1931] 


suoneunnssy 


GALVAILTIOD LVH SNIVULS OL LOAdSAY HLIM AAV 


mn 
a 
n- 
ts 
1e 
RE 
ity 
by 
en 
the 


| 
| 


1782 


about five minutes. The counts obtained 
are shown in Table 2. 

Similar quantitative determinations 
carried out on normal stock animals in 
this present series, maintained on the nor- 
mal stock diet used in this laboratory, 
showed the presence of L. acidophilus in 
numbers strictly comparable to those 
manifested by both carious and noncarious 
animals fed experimental diets. This 
bacterial species apparently exists as one 
of the normal flora of the rat’s mouth. 

Analysis of the diets fed the various 
groups showed that the presence or ab- 
sence of vitamin D, calcium or phosphorus 
bears no relation to a low or a high count 
respectively. 

It is of interest to note that in a series 
of eighteen animals fed, over a period of 
many months, a diet containing 62 per 
cent cane sugar, caries failed to develop 
in any animal, although high carbohy- 
drate diets are believed to foster caries. 
The acidophilus incidence was high in 
eight and low in ten. The carbohydrate 
was uniformly dispersed through the food 
and did not remain lodged between the 
teeth in significant amounts; which is not 
comparable to the conditions which have 
produced the Miller theory.’ 

Human Experiments—With regard 
to the findings in the group of children in 
various institutions, it was noted, during 
the preliminary survey, that children who 
exhibited no gross caries showed a high 
incidence of the acidophilus bacillus, 
while others whose teeth manifested caries 
had a surprisingly low bacterial count. 
An examination of Table 3 illustrates 
these results. In one school, the first 
count was carried out in February, 1932, 
followed by a second survey on the same 
children in the corresponding month of 
this year. 

On the day when the second count was 
made, after the lapse of a year, certain 
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children who had an increased number of 
cavities in their teeth showed a higher in- 
cidence of L. acidophilus than at the first 
determination. Those whose teeth showed 
no change had lower, higher or a some- 
what similar incidence when the second 
estimation was made, as compared with 
the findings in the first survey. 

As a result of these surveys, it was ap- 
parent that estimations carried out at dif- 
ferent times may show wide variations in 
the incidence of L. acidophilus. Cultures 
taken from different areas of the jaw 
might also show lack of uniformity in the 
numbers of these bacilli. ‘Two adults, 
both of whom had caries, carried out the 
following experiments. Swabs were taken 
from their teeth immediately after rising 
in the morning before the teeth were 
cleaned or any food or fluids had been 
swallowed. Saliva was also collected at 
that time. Swabs and saliva were taken 
after breakfast from one to one and one- 
half hours after the first series was taken. 
Broth was inoculated with the two sets 
of swabs and saliva samples and counts 
carried out. From Table 4, which shows 
the results of this experiment, it is seen 
that the acidophilus incidence in the 
mouth of one individual varies very 
widely at different times. ‘The brushing 
of teeth and swallowing of food and drink 
contribute to a lowered incidence in cul- 
tures taken after such procedures. The 
numbers of these bacilli vary in the dif- 
ferent regions of the teeth. It appears, 
therefore, that a reliable estimation of 
the incidence of this bacterial species in 
the mouths of human subjects, as well as 
of experimental animals, has not been ob- 
tained by any of the methods hitherto 
employed. Moreover, the lack of corre- 
lation between the presence or absence of 
caries and a high or low incidence re- 
spectively of L. acidophilus reduces its 
importance as the primary cause of dental 
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caries. This finding is supported by the 
observations of Boyd and Drain,’° as well 
as by the work of Tucker."* 


BACTERIOLOGIC STUDIES 

Colony Form and Bacterial Morphol- 
ogy.—The form of the colonies growing 
upon the glucose-serum-agar plates, which 
were spread from single colony cultures 
picked from the plates employed for the 
acidophilus counts, was noted. ‘Table 5 
shows the type recorded with respect to 
the various strains which were cultivated. 
The L. acidophilus culture as well as the 
Type I No. 106 R and S cultures were 
received from Faith P. Hadley, and have 
been described by her in her paper.* The 
colony and bacillary forms which we ob- 
served fitted her description of their 
characteristics. The study of the bacil- 
lary forms was done with 18-hour acid 
broth cultures, which also revealed the 
type of growth in broth which is asso- 
ciated with R and §S colonies. The R 
type of culture grew at the bottom of 
the broth culture tube, leaving a clear 
supernatant fluid, while the S type re- 
mained in uniform suspension. ‘The hu- 
man strains, all of which were from 
carious mouths, showed greater variability 
in the structure of the bacilli, especially 
after several subcultures on glucose-agar. 
The rat strains were somewhat smaller, 
more coccoid, or short, rather stout bacilli 
with rounded ends. 

Of the five human strains isolated, 
Carpe’s seemed to correspond in structure 
and sugar reactions to Hadley’s* Group 
I, Jones’ to her Group II, the others to 
Group III. Of the thirteen rat strains, 
73 RRLL and 74 RR appeared to be 


similar to Group I, and the remaining 


10. Boyd, J. D., and Drain, C. L.: Tr. Am. 
Soc. Pediat., 44: 77, 1932. 

11. Tucker, W. H.: J. Infect. Dis., 51: 444 
(Nov.-Dec.) 1932. 


eleven on the same basis to Group III. 
Strain L was from a rat with caries, and 
all others were from the mouths of non- 
carious rats, all receiving similar diets. 

For the agglutination tests, the cul- 
tures were grown for twenty-four hours 
on glucose agar slopes, then were washed 
off with distilled water, centrifuged and 
resuspended in 0.25 per cent saline solu- 
tion buffered with sodium and potassium 
phosphates to pH 7.4. This saline kept 
the bacilli in uniform suspension. The 
serum dilutions were prepared with the 
same saline and incubation was carried 
out in the water, both for eighteen hours 
at 52 C. From the results obtained, 
which are shown in Table 5, it is seen 
that all the strains belonging to one group 
were not agglutinated by serums illustra- 
tive of the group, even when both R and 
S serums were employed. Some cross- 
agglutination between the types was noted 
in low dilutions. The rat strains failed 
to agglutinate in the human strain serums 
to as marked a degree as did their homo- 
logous strains. The rat strains also 
showed some cross-agglutination between 
the types. 

The agglutination tests correspond to 
the findings of other investigators. No 
serologic uniformity exists in the groups. 

Apparently, serologic groups are found 
among these microérganisms which are 
not dependent on the form in which the 
bacilli exist at the time the test is per- 


formed. 


SUMMARY 

A micro-organism comparable to L. 
acidophilus isolated from the human 
mouth was cultivated from the teeth of 
rats. 

In thirty animals with carious teeth, 
the incidence of L. acidophilus was high 
in twenty-seven. Of 153 animals in which 
there was no evidence of caries, a high in- 
cidence of this species was found in 109. 
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The high incidence in carious and non- 
carious animals was comparable. 

Normal animals maintained on a nor- 
mal diet manifested wide divergence in 
the incidence of this bacterial species, 
when material was secured for estima- 
tions at intervals or in rapid succession. 

The presence of a uniformly distrib- 
uted high sugar content in the diet of 
rats free from caries influenced in no 
significant degree the L. acidophilus in- 
cidence. 

Wide variability in the incidence of 
L. acidophilus was noted in estimations 
carried out on children in institutions. A 
high or low incidence was obtained from 
children with caries, while certain chil- 
dren whose teeth exhibited no caries 
showed a high incidence. 

In no estimation made in human sub- 
jects was L. acidophilus completely ab- 
sent. 

CONCLUSIONS 

Lactobacillus acidophilus appears to be 
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a member of the normal flora of the rat 
and the human mouth. 

The etiologic significance of L. acid- 
ophilus in the production of dental caries 
is diminished by the demonstration of a 
high incidence of this species in the 
mouths of caries-free rats, as well as in 
those rats in which caries was produced 
experimentally. 

The specific etiologic importance of 
this species is further minimized by lack 
of consistent correlation of a high inci- 
dence of L. acidophilus with dental caries 
and a low incidence with no caries in 
human beings. 

Adequate nutrition of the teeth appears 
to be fundamental in the promotion of 
their health. Nevertheless, lowered re- 
sistance of the teeth due to some disturb- 
ance in their nutrition provides suitable 
opportunity for the lactobacilli, as well 
as other bacteria present in the mouth, to 
attack the tooth structure, resulting in 
carious processes. 


THE FIELD FOR ORGANIZED EFFORT IN 
ORAL DIAGNOSIS* 


By FRANK H. CUSHMAN, B.S., D.M.D., Boston, Mass. 


HE meeting of this group is indeed 
E ie wholesome sign. To me, it indi- 
cates a growing appreciation on the 
part of the rank and file of the profession 
that technical excellence alone is not, and 
cannot be, a guarantee of an adequate oral 
health service to our patients. While rec- 
ognizing the importance of mechanical 
*Read at the organization meeting of the 
American Association for the Advancement 
of Oral Diagnosis, Buffalo, N. Y., Sept. 12, 
1932. 


Jour. A.D.A., October, 1933 


procedures, constituting, as they do, a 
large part of our present clinical practice, 
we have a growing consciousness of the 
fact, so often pointed out in the past by 
occasional leaders in our profession, that 
technical procedures deal largely with the 
correction of already established condi- 
tions, and that they are only as good for 
this purpose as the operator’s conception 
of what they are intended to accomplish ; 
that, in short, they are a means to an end, 
and not an end in themselves. 
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As the work of our growing number of 
research workers is published, and as more 
of our general practitioners recognize the 
inadequacy of the present system of repair 
procedures alone in stemming the tide of 
oral disease, the horizon of dentistry is 
broadening; and there is evidence every- 
where of an increasing interest in the con- 
ditions bringing about disease in the 
mouth. Our point of view is gradually 
changing. From that dealing exclusively 
with the results of disease, our attention 
is becoming focused on the possibilities of 
its prevention, and on the maintenance of 
such conditions in the mouth as will pro- 
mote health in that organ. 

With this positive health point of view, 
the inadequacy of present clinical practice 
begins to manifest itself. We see the gen- 
eral practitioner placing large fillings in 
teeth as plugs for carious areas, without 
adequate thought of the injuries already 
inflicted on the pulp by the process of 
caries or those likely to follow the restora- 
tion, in this organ or in the investing tis- 
sues about the teeth. We see him treating 
the effects of disease with little attempt 
to utilize accepted measures for lessen- 
ing its occurrence. We see the orthodon- 
tist skilfully rearranging the teeth in the 
arches, only to produce, unwittingly, new 
imbalances, which will manifest them- 
selves later in the mouth as periodontal 
lesions; or to fail entirely, in many in- 
stances, because he does not recognize and 


eliminate conditions originally responsible © 


for the deformity. We hear his complaints 
at the failure of the general practitioner 
to recommend orthodontic interference at 
the proper time. We see the oral surgeon 
extracting teeth for the elimination of in- 
fection with little thought of leaving the 
mouth adequately prepared for the res- 
toration of the function of mastication, so 
necessary to oral health. We see the 
periodontist and the root-canal therapist 


treating the effects of disease in the mouth 
with too little regard for the relation of 
these conditions to the general health of 
the patient. Lastly, we see the prosthetist 
placing overloads on already weakened 
abutments, in his attempt to replace what 
we have allowed to become lost so that 
often he is forced to call his best efforts 
only a transition stage to a totally edentu- 
lous condition. 

As we watch this comedy of errors and 
omissions, we are reminded that our 
weakness is twofold: the lack of applica- 
tion of our present knowledge of the 
causes of disease in the mouth and indeed 
of the nature of the process itself and, 
more fundamentally, the lack of a com- 
mon picture of health in the mouth and a 
common conception of the conditions 
bringing it about. 

Much research in fundamental science 
will be needed to make ciear to us many 
of these things, but such effort will affect 
the public health only as far as it is tested 
and applied by our clinicians. How far 
short we fall today in applying clinically 
what we already know! Is there any ex- 
cuse for our failure to maintain the in- 
tegrity of the deciduous arch; to supervise 
the transition to the permanent one; to 
dictate the living conditions of our pa- 
tients so that the oral tissues will be prop- 
erly nourished; to safeguard the body 
from oral sources of infection ; to conceive 
and execute repair procedures in the 
mouth so that, in the correction of one 
deficiency, we will not unthinkingly help 
to create a more serious one? 

Our error is a common one: we have 
not learned to observe minutely all the 
significant facts in a given mouth; nor 
have we trained ourselves to an irrepres- 
sible curiosity demanding the explanation 
and the interrelationship of the facts ob- 
served, 

The responsibility for the correction of 
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this condition rests primarily on our edu- 
cational institutions. The student must 
be given a conception of dentistry as some- 
thing more than a repair procedure. He 
must not only hear preventive measures 
discussed in the class room: he must also 
see them applied and be able to observe 
their effects in the clinic. He must see all 
clinical departments working toward a 
common end. For him, the subjects of 
anatomy, physiology, pathology and bac- 
teriology must be vitalized by their clin- 
ical application, and be more than uncom- 
fortable hurdles to be negotiated before 
he can study “dentistry.” He must be 
taught to look at the mouth as the organ 
of mastication, closely related in its health 
or disease to the rest of the body, and re- 
acting with it to good or evil influences. 
With aclear mental conception of normal 
structure and function, he must be taught 
to observe in an orderly, routine exam- 
ination, all evidences of minute or even po- 
tential deviations from this normal; to 
interpret them not only in terms of symp- 
toms, but of causes and pathologic proc- 
esses as well; to measure them in relation 
to each other and to the problem as a 
whole; to evaluate against the factors of 
ill health those of good health, and to plan 
his treatment in accord with the whole 
picture, rather than a part of it. The 
carrying out of such a program of train- 
ing for the student obviously involves a 
better integration of the various clinical 
departments in our dental schools, the 
more thorough training in fundamental 
science of all clinical teachers, and in- 
creased demonstration of their vital in- 
terest in the problems of research. 
Closely allied to the problem is the use 
of institutional clinics as laboratories for 
clinical research. ‘Outside our dental 
schools, dentistry has not as yet been well 
institutionalized, as is evidenced by the 
general lack of effective organization and 
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integration with general health service 
in hospitals, dispensaries and the public 
schools in which dental clinics have been 
established. To reach their maximum ef- 
fectiveness as agents of public health and 
of clinical research, there is yet to be 
evolved in this field the minimum of 
standardization necessary for the compari- 
son of data between such institutions. The 
evolution of common procedures revolves 
around a collective effort to define our 
problems, based on the needs of the pub- 
lic health. Only through collective study 
such as is offered by our organization as a 
group will this be worked out. 

If, and when, dentistry becomes a real 
health service, it will become so through 
its practice as such by the rank and file of 
the profession. Many practitioners, skilled 
in the art of repair, are rightly discour- 
aged by their inability with these means 
alone to arrest disease and, owing to their 
limited training in the clinical use of fun- 
damental biologic science, are at a loss 
for means to fit themselves for a better 
health service. Collective effort on the 
part of specialists in the field of funda- 
mental science, teachers of clinical dentist- 
ry, institutional workers, state boards of 
registration, dental societies and the indi- 
viduals making them up can accomplish 
much in the dissemination of information 
and the stimulation to self-improvement. 

What, you may ask, is the field to be 
covered by a Society for the Promotion 
of Oral Diagnosis? What projects can 
be undertaken under its auspices that are 
not being handled by other groups? 

To me, oral diagnosis is the medium 
through which our knowledge of funda- 
mental science, of technical skill, of ex- 
perience in the separate fields in dentistry, 
may become correlated in our minds into 
an entirety and applied in individual cases 
in the form of well-considered judgments 
as to the type and extent of interference 
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justified in such individual cases for the 
promotion of the health of that mouth. 
Such a concept of the function of diag- 
nosis will open for the proposed organiza- 
tion many fields not being adequately con- 
sidered elsewhere in the profession. 

First of these, and foremost because of 
its importance, I would suggest an at- 
tempt to define dentistry’s place in health 
service. Without such a consciousness of 
objectives, our efforts must often be ill 
advised, at cross purposes with each other, 
and not in harmony with natural laws. A 
critical analysis should be made of the 
existing evidence in the fields of funda- 
mental and applied science. This evidence 
may be classified into that which is seem- 
ingly well established by experiment and 
experience ; that which shows evidence of 
truth but needs further confirmation, and 
that which lack substantiation. With 
such a classification at hand, working hy- 
potheses of the way in which the mouth 
can be expected to behave in health and 
disease and the various factors—heredi- 
tary, local, systemic and environmental— 
influencing its behavior can be worked 
out. Therapeutic procedures based on all 
the evidence, and not on a part of it or 
on pure empiricism, can then be evolved. 
When a philosophy for dentistry is thus 
advanced, acceptable to all branches of 
the profession because of its logic and its 
basis on fact, the efforts of all of us, in 
our separate fields, can be aimed at a com- 
mon objective much more tangible than 
that vague term we so often now use— 
“the health of the mouth.” The whole 
success of dentistry’s effort to promote a 
broader service to the public may well rest 
on the successful consummation of this 
project alone. That it must be done by a 
group of the profession truly representa- 
tive of its workers in all fields goes with- 
out saying. 

The field open to workers in oral diag- 
nosis is a broad one. It can embrace a 


consideration of the validity of our whole 
efforts in dental science and practice; or, 
indeed, of human behavior. It deals pri- 
marily with the intelligence with which 
the dentist may apply his efforts in the 
mouth as an aid to nature. It must start 
with a thorough knowledge of natural 
processes, completely analyzed and inter- 
preted in any given case, with the relation- 
ships of one fact to another fully under- 
stood and with a plan for treatment 
based on the facts as they are presented. 
Interference in the mouth is justified only 
as far as its effects can be predicted with 
reasonable assurance. A representative 
organization such as this proposed today 
is needed to integrate our effort for a 
better service to the public. Its organiza- 
tion will require careful study so that its 
field may be broad enough to effect this 
integration, but sufficiently clearly de- 
fined not to stifle individual or group 
effort in detailed fields. I hope to see it 
a clearing house for information, a prov- 
ing ground for science, a source of en- 
couragement and a tangible help to a 
more intelligent, as well as more skilful, 
clinical practice. Organization for effec- 
tive action along these lines will consti- 
tute one of its early administrative 
problems. 

The practice of dentistry in the past 
has been essentially one of action, based 
on superficial observation of symptoms. 
That of the future will be one of action 
based, first, on study and reflection. The 
consideration of methods, important as 
they are, will be predicated more and 
more on intelligent and studied interpre- 
tation of the ends to be served. Accurate 
and detailed observation and ‘logical and 
scientific interpretation must precede the 
application of treatment if its outcome is 
to be forecast with any assurance. 

The way in which we practice dentistry 
is determined largely by our habits. The 
extent to which the profession can be led 
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to the combination of intelligence and 
skill will be measured by the extent to 
which the use of intelligence can be made 
habitual. The extent to which the treat- 
ment of symptoms alone (and then often 
only a part of them) is carried by our 
profession is a graphic demonstration of 
the need for the development and propa- 
gation of more inclusive routine methods 
for examination of the mouth and the de- 
termination of its needs in any given case. 
The same set of facts is evident in a 
mouth, whether it is being observed by a 
student, an institutional worker, a gen- 
eral practitioner, an orthodontist, an oral 
surgeon or any of the other special work- 
ers; and these facts are related in the 
same way, regardless of the type of inter- 
ference projected. Much working at 
cross purposes could be avoided, and 
surely more intelligent treatment insti- 
tuted, if a systematic technic for diagnosis 
could be made habitual in the profession. 
There is now a lack of forms for this 
purpose. The general practitioner charts 
his repair procedures, and each specialist 
his own work, but only in isolated in- 
stances do we see a form on which the 
conditions present in the case can be 
charted with any degree of completeness. 
Admitted that there must be differences in 
the charts used by institutions, specialists 
and general practitioners, these differ- 
ences should appear only in the part 
dealing with treatment. The picture pre- 
sented and its significance to the patient’s 
health is the same under all circumstances. 
The standardization of case records in 
medicine has been effected to the extent 
that any practitioner or student of the 
healing art can go into any well con- 
ducted hospital, clinical research labora- 
tory or private office, and find the 
presentation of cases so uniform as to re- 
quire no interpretation to him. With 
such a system in use in dentistry, think of 
the multiplication of clinical data avail- 
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able to the student of dental: problems! 
Surely in the development and use of a 
technic for oral diagnosis, we would find 
tremendous stimulation to the enthusiasm 
of all of us; for we would not only be 
rendering a better service to our patients 
but would also be contributing to the ad- 
vancement of our science. Admitted that 
content, rather than form, is the prime 
requisite in case studies, it is equally true 
that systematized habits of thought and 
action are the keynote of completeness. 
To be useful to the busy practitioner, any 
system of diagnosis must be reduced to a 
routine. This undertaking alone would 
amply justify the existence of the pro- 
posed organization. 

As the way in which oral health affects 
and is affected by general physical condi- 
tions becomes more obvious, there is 
within our profession a growing appre- 
ciation that the dentist must be better 
prepared to evaluate physical influences 
in relation to the mouth. Some in our 
profession are honestly convinced that a 
complete medical training is needed to 
prepare for the practice of dentistry. At 
the other extreme are those who hold that 
the dentist as trained today is adequately 
equipped. Between these two is an army 
of earnest men who believe the dentist 
should have what they call a “sufficient” 
training in medicine, but who are hon- 
estly puzzled in their definition of the 
term “‘sufficient,” or at a loss as to how it 
can be injected into our already crowded 
dental curriculum without making oral 
health service economically impossible for 
the masses. While admitting that no man 
can know too much, I believe that this 
question will tend to adjust itself to a 
proper balance between the ideal and the 
economically sound as we define our ob- 
jectives more clearly and as clinical prac- 
tice adapts itself more and more to these 
objectives. This organization can serve as 
a clearing house for discussion of the pro- 
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priety, extent and time of this broadening 
of our background. 

My concluding thought regarding the 
uses to which a society for the promotion 
of oral diagnosis could be put deals with 
the gap now existing between science and 
practice. The laboratory worker must de- 
scribe what he sees in his experiments 
accurately and objectively. To him, the 
phenomenon is of interest because it is in 
accord with, or contrary to, the accepted 
principles of biologic behavior. Lacking 
clinical experience, he either fails to at- 
tempt an explanation of his observations 
in terms of human behavior, or else ad- 
vances hypotheses which the clinician can- 
not reconcile to his own experience. The 
clinician, on the other hand, with his at- 
tention focused on what the patient de- 
mands of him, or what he believes he can 
do for the patient, sees a periodontal 
pocket as merely a space between the 
tooth and the investing tissues; a bone 
infection as a radiolucent area in a roent- 
genogram ; an edentulous ridge as a space 
to be filled, or an arch deformity as a 
problem calling solely for his highest 
mechanical ingenuity. He thinks little or 
not at all of the actual tissue changes in- 
volved in these phenomena, and thus fails 
to enlist nature’s full cooperation in their 
cure. There should surely be some me- 
dium through which clinical problems 
- could be stated to laboratory workers, 
and their answers made intelligible and 
vital to clinicians. Teachers of funda- 
mental science must be sufficiently cog- 
nizant of the problems of practice to vi- 
talize their subjects to the students of 
dentistry ; instructors in clinical subjects 
must be close enough to the research lab- 
oratory to be able to apply theory to prac- 
tice and to bring to their students that 
unquenchable curiosity of the mind de- 
veloped in the search for truth; and the 
practitioner must be made aware of the 
better service to his patients to be ren- 
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dered by the man who trains himself to 
see the nature and not simply the gross 
appearance of conditions in the mouth. 

I suggest, then, as possible fields of 
activity for group study not adequately 
dealt with elsewhere in our profession: 
(1) the development of a philosophy of 
dentistry; (2) a definition of the field of 
oral diagnosis; (3) a systematization of 
the technic of oral examinations and case 
histories; (4) a consideration of the 
amount and kind of general medical 
training needed for the practice of den- 
tistry, and (5) a studied attempt to pro- 
mote the closer integration of science and 
practice in dentistry. 

The carrying out of such a program 
involves careful organization under a ca- 
pable executive committee. Such coordi- 
nated working units might be created as 
those dealing with (1) facts, (2) diag- 
nostic methods, and (3) propaganda. 

In the first category would fall the 
various committees dealing directly with 
the sifting of evidence—the research 
workers in pure science and in institu- 
tional or private practice. The group 
dealing with methods would include 
teachers of dentistry, institutional admin- 
istrators and interested private practi- 
tioners of all specialties. The third 
group, whose function would be to make 
effective the work of the first two, might 
well be made up of representatives from 
each of the working subcommittees, cho- 
sen because of their abilities or positions 
as school or institutional administrators, 
members of state boards of registration, 
editorial workers, effective speakers, lead- 
ers in dental organizations, etc. 

I believe that there is need for a group 
such as is proposed today; that it has a 
field not now being adequately covered, 
and that, with proper organization and 
leadership, it can accomplish much in 
making dentistry, in effect as well as in 
theory, a health service. 


ORAL CANCER* 


By JOSEPH COLT BLOODGOOD, M.D., Baltimore, Md. 


UR problem is this: When peo- 
O ple delay seeking advice regarding 

lesions of the mucous membrane 
of the mouth, the teeth or the jaws, they 
ultimately get into the hands of the 
general surgeon; and, unfortunately, this 
is usually at a stage of the disease when, 
if it is malignant, they are rarely cured, 
and if it is benign, they may be muti- 
lated. These statements are based upon 
years of study, the results of which, 
thanks to the opportunity given me, have 
been published in detail in the system 
of surgery edited by my colleague Dean 
Lewis. 

Three years ago, I did not have so 
much evidence as I have today to justify 
the stetement that I am now making; 
that is, that those enlightened persons 
who select their dentist when they are 
well and go to him before they are 
warned by signs and symptoms are in- 
dividuals who will report to their dentist 
or to their medical adviser when they 
have, or believe they have, the first symp- 
toms of conditions which may be cancer. 
Those persons, therefore, will be first 
seen by the dentist, and the natural con- 
clusion is that the future of such a 
patient is in the hands of his dentist. 
The dentist, of course, may call in a 
physician, but the first responsibility is 
his. 

In the study of malignant disease, the 
diseases that precede malignancy and 


*Read before the Chicago Dental Society, 
Oct. 8, 1931. 


Jour. A.D.A., October, 1933 ° 


those that have no relation to malig- 
nancy, the striking observation is that 
the earliest symptoms of all are prac- 
tically identical, and are sufficient to 
bring an enlightened person to his 
dentist. Until recent years, in that early 
stage of ordinary infection, the routine 
experience of the dentist or the physician 
has not been sufficient to enable him 
to recognize the earliest stage of cancer, 
or the earliest stage of conditions that 
precede cancer, or to differentiate it 
from the earliest stage of some local 
condition that has no relation to cancer. 

Such symptoms as localized pain, a 
loose tooth, abscess and swelling of the 
lower jaw, in the vast majority of cases 
may have nothing to do with cancer, 
but one must think of cancer, and must 
institute those diagnostic surveys that 
will detect its presence—roentgen-ray 
films of the teeth and of the upper and 
lower jaw; coverslip examinations of 
the mouth, not only for Vincent’s in- 
fection but also for other pyogenic organ- 
isms; blood tests for syphilis; blood 
counts for the presence of anemia and 
leukemia, and studies to determine the 
possibility of scurvy. 

An oral survey must be as compre- 
hensive as a medical survey. According 
to our present-day conception of thorough 
physical examination, one is incomplete 
without the other. I believe, on the 
evidence available today, that the control 
of cancer of the mouth is the problem 
of the dental profession, because the 
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dentist is the first to see those enlight- 
ened persons who come early for treat- 
ment. 

Some of the illustrations here shown 
depict conditions with which you are all 
familiar. My endeavor shall be to dis- 
cuss only those which are of interest in 
that they show unusual conditions, or 
conditions which lead to unexpected con- 
clusions. 

An unerupted tooth may be respon- 
sible for a history of multiple abscesses 
and sinus infections. The one shown in 
Figure 1 was not relieved until it came 
under the observation of a surgeon, who 


Fig. 1—Two nonerupted molars, the only 
teeth remaining in either jaw. The cavity 
in the right nonerupted molar was associated 
with multiple abscesses and multiple sinuses. 


on roentgen-ray examination, extracted 
the tooth and left the sinus alone. The 
roentgenogram of the ordinary root ab- 
scess is so distinct that little risk is run 
by extracting that tooth, but if the 
film reveals a lesion about the tooth that 
differs in any respect from the ordinary 
root abscess, one should not extract that 
tooth unless he is prepared to make a 
frozen section of the material that can 
be scraped from the tooth. 
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A case of a patient who smoked and 
had leukoplakia has been  reported.? 
When this picture was taken, three 
loose teeth had been extracted. The 
patient was relieved of pain, but the 
sinuses never healed, and, some months 
later, this picture was taken and the 
patient was operated on by one of my 
colleagues. Curettement was performed 


and the material was sent to the labora- 
tory as a matter of routine, just as 
though it were from an ordinary ap- 
tonsil. 


pendix or The pathologist, 


Fig. 2.—Peculiar shadow on left lower 
jaw, middle third, suggesting malignancy or 
osteomyelitis after extraction of teeth. (Com- 
pare Fig. 3.) 


though he thought it unnecessary to 
make a section of ordinary granulation 
tissue, did so, and, to his surprise, found 
cancer. In this case, something besides 
an ordinary root abscess should have 
been suspected. The dentist should have 
extracted the tooth under local anes- 


1. Bloodgood, J. C.: Problem of Pain in 
Tooth or Spot in Jaw, of Loose Tooth or 
Teeth, Abscesses or Swelling of Lower Jaw, 
J. A. D. A., 19:1560 (Sept.) 1932. (Fig. 5.) 
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thesia, burned the cavity with an electric 
cautery and submitted the material to a 
pathologist and, on receiving his report, 
should have treated the cavity with radi- 
um, with the probable chance of accomp- 
lishing a cure without mutilation. This 
patient received radium packs with large 
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the tooth was extracted. The sinuses 
did not heal, and when tissue was taken 
from the sinus, we found granulation 
tissue but no cancer. These cases are 
on the increase, but as yet we do not see 
many roentgenograms revealing cancer 
in cases in which loose teeth were thus 


Fig. 3.—Epithelial growth resembling benign hypertrophy of epidermis in leukoplakia. 


amounts of radium, and died with the 
cancer still in his mouth.. That is the 
problem of the loose tooth. 

Figure 2-3 shows a case with an ex- 
actly similar history. I cannot show 
you the roentgenogram of the jaw before 


examined before they were extracted. It 
is rare, but as in the case of the little 
lump in the breast, it demonstrates that 
if we are alert we can recognize and 
embrace the opportunity of curing an 
early case of cancer. 


as 
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An earlier publication? shows the pres- 
ent-day procedure in an abscess: re- 
move under procain anesthesia, cauterize 
and have a section made. On finding 
it innocent, the result is a cure without 
the loss of a tooth. 

Figure + shows a similar abscess, or 
epulis. This patient came to the surgical 
clinic at Johns Hopkins Hospital in 1897. 
A diagnosis of sarcoma was made. The 
growth was removed with a cautery. 
With a knife and chisel, three teeth and 
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an abscess or a swelling; and I repeat 
that, in the great majority of cases, the 
roentgenographic examination, plus the 
removal of a bit of tissue for microscopic 
study, will settle the question. It is 
little extra trouble, and where there is 
no malignancy, there is no harm done 
by making such an examination. 

Fifteen years have passed since opera- 
tion. We see the result of the cautery 
treatment given the boy. The abscess 
was first incised without a roentgeno- 


Fig. 4-—Left, swelling of left cheek and pigmentation due to roentgen-ray therapy. There 
is a recurrent tumor of the alveolar border of the left upper jaw. The result is shown at the 
right. 


and a piece of the alveolar border were 
removed. This was the third operation. 
We now know that the condition was 
not malignant. By use of the cautery, 
the patient would have been relieved 
without much mutilation. Abscesses are 
most common and epulides next. There 
is no question that malignant disease may 
begin with localized pain, a loose tooth, 
2. Footnote 1, Figs. 9-11. 


gram being taken. No pus was found. 
This was repeated several times and the 
tumor became large and was ulcerated. 
Finally, a microscopic section was made. 
Fortunately in spite of that neglect, be- 
cause of a low malignancy (fibromyxo- 
sarcoma), the local condition was eradi- 
cated by numerous applications of the 
cautery, and finally healing occurred 
though there was considerable destruc- 
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tion of the upper jaw. There are patients 
who have undergone complete removal 
of the upper and lower jaw on account 
of lesions which were not malignant but 
of such size that they had to be removed. 
One such patient wrote me twenty-five 
years after complete removal of the 
lower jaw that she was glad to be living 
for my sake, but not for her own. 

We have discussed the problem of the 
loose tooth and the abscess. Next we 
come to the swelling of the lower and 
upper jaw in which roentgen-ray ex- 
amination reveals bone formation or 
bone destruction. (Fig. 5.) The only 
way that diagnosis can be made is to 
open the bone shell and take out a sec- 
tion. In the future, dentists will see 
these cavities in the roentgenogram 
when they are so small that the cavity 
can be opened on the outer side of the 
alveolar border without extraction of 
the teeth, a buccoperiosteal flap stripped 
back, the bone shell broken and the 
cavity examined. If one is in doubt as 
to the diagnosis, a section can be re- 
moved and the cavity cauterized and 
packed. Then, on the pathologist’s re- 
port, the diagnosis can be made with 
certainty. In most cases, of course, no 
malignancy will be present, but when 
it is, it is time to accomplish a cure with- 
out resection of the jaw; and it has been 
done. It has been possible only when it 
has advanced too far or improper treat- 
ment has been employed. 

In a previous publication,’ a small 
tumor was roentgenographed because of 
a painful tooth, and in which the roots 
were so pushed aside that it was appar- 
ent that there must be some pathologic 
condition present. There was no evi- 
dence of a root abscess. The patient, a 
physician, recognized that it was some- 
thing out of the ordinary, and gave me 


3. Footnote 1, Figs. 1-4. 
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the opportunity of seeing for the first 
time a tumor between the roots. I had 
just read a French monograph and 
thought we had, for the first time, in the 
early stage, a rare form of sarcoma form- 
ing between the roots of these molars. 
Under procain, we extracted the pain- 
ful, slightly loose tooth, burned the cavity 
with the cautery, took out the little 
tumor, found it was a cyst, made a sec- 
tion, found it benign, and did no more. 
There has been no recurrence. I may 
say that I was somewhat disappointed in 
not finding a sarcoma, because I thought 
that I would like to cure a sarcoma be- 


Fig. 5—Small central cystic tumor of left 
lower jaw. 


ginning there —a thing that has never 
been done. 

Only five or six years ago, a young 
woman in a nearby city, the secretary of 
a hospital, had a painful tooth. No 
roentgenogram was taken, but the tooth 
was extracted and the pain relieved. Out 
of that sinus, there grew granulation 
tissue, which was burned with silver 
nitrate. Then the piece was taken out 
and found to be round-cell sarcoma. In 
spite of all possible treatment with 
cautery, coagulation and radium, the 
patient died. Those who had charge of 
that patient would have felt better satis- 
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fied had a roentgenogram been taken be- 
fore extraction, and had the scrapings of 
the tooth after extraction been micro- 
scopically examined. 

Figure 6 demonstrates that one of the 
most malignant tumors of the upper or 
lower jaw, adamantine carcinoma, can be 
eradicated and still leave a considerable 
portion of the jaw. In this photograph, 
you see the patient before operation and 
after operation (see also Fig. 7), with the 
jaw in just as good condition as before— 


vealed as an adamantine carcinoma. We 
burned it out and removed an unerupted 
tooth (Fig. 8), leaving this part of the 
jaw, which was thick, and removing the 
other. We have demonstrated that this 
conservative operation can be carried out 
and a cure accomplished without mutila- 
tion if the adamantine carcinoma is recog- 
nized by microscopic study. 

Figure 9 shows the difficult phase of 
the problem. It has to do with the 
dangers of biopsy, and I am glad that 


Fig. 6.—Left, recurrent cystic tumor of left upper jaw, ramus and body. Right, result seven 
years after exposure of tumor by skin, muscle and periosteal flap. 


twelve and a half years after that opera- 
tion was performed. He had a swelling of 
the jaw. First, an incision was made to 
let out the fluid, without roentgen-ray 
examination and without microscopic 
study. The skin and periosteum were 
stripped back, the bone shell was exposed 
and the particles of bone were removed, 
and we found a cavity lined with connec- 
tive tissue and clear fluid, a benign-appear- 
ing area which the microscope re- 


my colleague Dr. Phemister is here, be- 
cause of his large experience in this par- 
ticular study. 

When a lesion is so small, and is so 
situated that it can be completely re- 
moved without mutilation, there is no 
necessity for biopsy; but when its com- 
plete removal would mean mutilation, I 
have come to the conclusion that the 
first thing to be done is irradiation. 

Theoretically, irradiation should pre- 
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cede any operative procedure, because, if 
the lesion is malignant, the cells may 
develop outside the postoperative area. 
The area that cannot be palpated should 
be irradiated. It may not show in the 
roentgenogram: one only knows its pos- 
sibilities because of long-continued studies 
in pathology. 

Dr. Geschickter suggests that there is 
value in preoperative irradiation, this 
conclusion having been reached after 
study of seventy bone cases in which the 
patients are living after more than five 
years, some of whom have been cured 
by irradiation alone, some of whom have 
been cured by biopsy plus irradiation, 
without removal, and some of whom 
have been cured by irradiation and later 
resection, but not amputation. 

One of my colleagues was to be oper- 
ated on because he had three loose teeth, 
and, as shown in Figure 9, a small area of 
bone destruction in the lower jaw. There 
being a possibility of malignancy, I 
urged irradiation, which was given. 
That was eight years ago. Today, those 
teeth are solid and in perfect order. A 
year ago, one tooth back of the area was 
extracted because of a root abscess. 

We have no proof of malignancy with- 
out biopsy, and I am of the opinion that, 
in certain cases, it is wise to irradiate 
before biopsy. As we go back over cases 
in which there has been biopsy of the 
tumor with incomplete removal, or re- 
moval piecemeal, or removal where 
tumor tissue came in contact with tissue 
that was left behind, we reach the con- 
clusion that the greatest danger is in this 
type of tumor—chondromyxosarcoma. 

Every dentist should know the danger 
of extracting teeth that are loose or pain- 
ful, of opening a swelling that appears 
to be an abscess, or of going into a cavity 
in a bone without preliminary roentgen- 
ray study and oral survey. In some 
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cases, he may irradiate first; but when 
he does operate, he must be prepared 
to make a microscopic study. 

The thing to be emphasized is some- 
thing that every dentist can do, because, 
in these cases, there is no emergency. 
There is always time for careful ex- 
amination ; there is always time for roent- 
gen-ray examination; there is time for 
consultation on roentgen-ray films, for a 
coverslip examination, Wassermann test 
and blood count. 


Fig. 7.—Case shown in Figure 6, with non- 
erupted molar missing (postoperatively). 


BIOPSY 

It is essential to briefly state what 
is meant by biopsy, what its dangers are, 
and when it is indicated. The best re- 
view on biopsy is by Helwig, of Wi- 
chita, Kan. Theoretically, the safest 
biopsy is a frozen section made at the 
time of the operation, diagnosed by the 
pathologist in the operating room, to be 
followed immediately by the treatment 
indicated by the interpretation of the 
microscopic section, and all the other 
data which should be available and studied 
before biopsy. Today this is pratically 
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impossible because, until.we get a dif- 
ferential stain for the cancer cell, it is 
impossible to furnish every operating 
room in the hospitals in this country 
a pathologist with this training. Ulti- 
mately, it may be necessary to do this. 
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The best rule is this: The oral surgeon, 
having decided that biopsy is essential, 
selects his diagnostic pathologist, and 
consults him as to the biopsy. This 
method eliminates practically all dan- 
ger, because the operator gets first hand 


Fig. 8—Photomicrograph of cystic adamantine carcinoma removed from jaw shown in 


Figure 7. 


At the present time, the tissue obtained 
in the operating room must be sent in 
many cases to the best trained pathol- 
ogist on the special lesion in question. 


information from his diagnostician be- 
fore and not after biopsy. In practically 
all lesions of the jaws, a roentgenogram 
can be taken and submitted to the diag- 
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nostician along with the other data be- 
fore the biopsy. 

I can only briefly continue this sub- 
ject. I urge that Helwig’s article be 
read. Very shortly, an article on biopsy 
for dental surgeons will be published. 

Biopsy is indicated when the roent- 
genogram shows a lesion which is not 
typical of a root abscess. One or more 
of the teeth, whether loose or not, which 
the roentgenogram suggests should be 
extracted, are extracted and dropped 
into formalin. If any further tissue can 
be obtained by the curet in addition to 
the tissue attached to the extracted 
tooth, all of this tissue is placed in a 
bottle in 10 per cent formalin and sent 
to the pathologist. The oral surgeon 
then cauterizes the cavity left by the 
extracted tooth. ‘There is a small elec- 
tric cautery on the market for such pur- 
poses at a very reasonable price. I am 
about to report a number of cases similar 
to those discussed in THE JOURNAL, in 
September, 1932, to illustrate the value 
of this microscopic study when teeth 
are extracted. It has been my experience 
that, in all malignant cases and in most 
nonmalignant, some tissue is adherent to 
the extracted tooth. This tissue can be 
obtained by scrapping the tooth and a 
good technician can obtain a satisfactory 
section even with a frozen section. 

Then there is the swelling of the 
alveolar border of the gum. It may 
suggest an abscess. There is no diffi- 
culty to incise this swelling under local 
anesthesia, and, if there is no abscess, to 
excise a small piece and then cauterize 
the exposed tissue and wait for the mi- 
croscopic report. Even if it is a typical 
epulis, I would advise a microscopic ex- 
amination, although there is no objec- 
tion to removing the visible gross tumor 
with the electric needle or the cautery. 
Unless the roentgenogram shows a con- 


dition of a tooth justifying its extrac- 
tion, it is no longer necessary, in the 
benign type of epulides, to extract teeth 
or remove bone. A piece is removed for 
microscopic study and the remainder de- 
stroyed with the cautery up to the point 
of saving the teeth and then, should 
there be a recurrence, radium is used 
before extraction of the teeth. Since I 
have used this method for benign epu- 
lides, I have been able to save the teeth. 

The more difficult problem arises 
when there is a swelling of the jaw and 
the roentgenograms shows a_ picture 
previously illustrated.? There is no diffi- 


Fig. 9.—Doubtful cystic tumor of left lower 
jaw in position of incisors and_ bicuspid. 
There was no recurrence for eight years 
after irradiation. 


culty at all, under local anesthesia, to 
open the bone cavity through the mouth, 
and remove everything that is soft-part 
tissue in this cavity and burn the cavity 
with the cautery and wipe it out with 
50 per cent zinc chloride, using a piece 
of gauze saturated with this solution. 
Care must be observed to protect the 
mucous membrane from the zinc chloride 
solution. The cavity can then be packed 
temporarily with a piece of gauze sat- 
urated in 1 per cent chlorazene until 


| | 
| 4 


Bloodgood—Oral Cancer 1799 


the report from the biopsy is received. 
I would refer to Lewis’ “System of 
Surgery’* for further directions regard- 
ing the operative procedure in cases of 
this kind. I would also refer to articles 
by Richard Kegel, who was a student in 
my laboratory and has made a special 
study of jaw lesions. 

The point I wish to emphasize here 
is this: When an operator feels that he 
may need the help of a pathologist or 
a diagnostician who cannot be present at 
the operation, he should seek the advice of 
this pathologist and diagnostician before 
rather than after any biopsy, exploratory 
incision or operation. This eliminates 
the danger of biopsy and an operation in 
two stages as far as possible, and the 
dangers of biopsy when properly em- 
ployed are relatively small. Theoreti- 
cally it would be best to treat every 
local disease by irradiation by the roent- 
gen-rays or radium first, and then to 
remove it ex bloc without an exploratory 
incision unless experience suggests that 
operation was not indicated; for exam- 
ple, certain cancers of the cervix, per- 
haps all of them. Unfortunately, it is 
impossible, except with the microscope, 
in the earlier stage of cancer to differ- 
entiate this condition from a local lesion 
which is not cancer, and, for this reason, 
the diagnosis of cancer in its most cur- 
able stage usually rests upon biopsy. We 
have no evidence that preoperative ir- 
radiation with the roentgen-rays or 
radium is harmful. There is no better 
way of determining whether the local 
lesion is radiosensitive than by giving 
irradiation before rather than after 
biopsy, exploratory incision or operation. 
Many of us are beginning to feel that 
irradiation should be given certain le- 


4. Bloodgood, J. C., in “System of Sur- 
gery” (ed. Dean Lewis), Hagerstown, Md.: 
Prior and Co., 1930, Vol. 4, Chap. 4. 


sions before and after biopsy, for exam- 
ple in the bone. We may find that this 
is best in lesions of the jaw similar to 
that shown in Figure 5 and in Figure 6. 
The lesions demonstrated in Figures 2-3 
were irradiated before and after biopsy, 
and before and after the extensive opera- 
tion. 
ILLUSTRATIONS 

Figure 1 shows two nonerupted mo- 
lars, the only teeth remaining in either 
jaw. The cavity in the right non- 
erupted molar was associated with 
multiple abscesses and multiple sinuses. 
The patient came under my observa- 
tion many years ago before surgeons and 
dentists were in the habit of working 
together. There had been a history of 
abscesses around the right parotid gland, 
and these had been incised during a 
period of one year. No roentgenogram 
had been taken because examination of 
the mouth revealed no teeth present. All 
that was done was to take a roentgeno- 
gram and then, under local anesthesia, re- 
move both nonerupted molars. The 
tooth on the right lower jaw had a 
large cavity that communicated with the 
sinus. ‘There was immediate and per- 
manent relief. 

Figure 2 shows a peculiar shadow on 
the left lower jaw, middle third. There 
was a question as to possible malignancy 
or osteomyelitis after extraction of the 
teeth. (Compare Figure 3.) In this 
case, as in the case illustrated in Figure 
1, there was an extreme degree of leu- 
koplakia of the mouth. All the teeth 
were extracted (in stages and without 
roentgenograms) because they were giv- 
ing him trouble. The teeth were getting 
loose, but no attention was paid to the 
leukoplakia. When the patient came 
under our observation, he had leukopla- 
kia, granulating tissue growing out of 
the sinus in the middle third of the left 
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lower jaw, and a second sinus through 
the cheek opposite this area which had 
not healed since the incision of an ab- 
scess. Granulation tissue filled this 
sinus. In this instance, we advised irra- 
diation first and then, with the caucery, 
removed from both sinuses tissue which 
did not appear like granulation tissue. 
It was white and granular like that of 
cancer, yet the gum about the sinuses, 
and the cheek about the sinuses, the seat 
of leukoplakia, when studied micro- 
scopically showed no evidence of malig- 
nancy. It was only this soft-part sinus, 
and the sinus extending into the bone, 
which exhibited this atypical growth of 
epithelium. 

Figure 3 shows an epithelial growth 
resembling benign hypertrophy of the 
epidermis in leukoplakia. It was very 
difficult to interpret the microscopic pic- 
ture. Further irradiation was decided 
on, but the sinus did not heal. Irradia- 
tion and cauterization of the bone cavity 
produced a low grade osteomyelitis. The 
patient was uncomfortable, but his symp- 
toms could be explained by osteomyelitis. 
Fearing we might have overlooked a 
malignancy, I explored again, and re- 
moved a small sequestrum. The same 
atypical epithelium was found in the 
unhealed sinus, in a cavity beneath the 
lower jaw. For this reason we resected 
a portion of the lower jaw. The patient 
is now well and the wound is healed. 
This case illustrates the difficulties of 
microscopic interpretation and why it 
is impossible to train and to afford ex- 
perience to a sufficient number of patho- 
logists so that biopsy in stages can be 
eliminated. Here is a case in which one 
would not wish to precede with any ex- 
tensive mutilation without the aid of a 
most experienced pathologist and with- 
out preliminary and repeated irradia- 
tion. It is important also to remember 
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that, in this case, everything that hap- 
pened could have been prevented. The 
leukoplakia had been present for years 
and the patient had never been advised 
to stop smoking. When the teeth be- 
came loose and were extracted, no roent- 
genograms were made, no attention was 
paid to the leukoplakia and no sections 
were removed for microscopic study. It 
is important to state here that many, if 
not all, of the great difficulties of the 
diagnostician with proper training are 
due to the fact that his aid is asked as a 
last and not as a first resort. 

Figure 4, left, shows swelling of the 
left cheek and pigmentation due to roent- 
gen-ray therapy. There is a recurrent 
tumor of the alveolar border of the left 
upper jaw. The result is shown at the 
right, about seven years after opera- 
tion of the tumor with the cautery. The 
patient is free from recurrence today, 
about fifteen years after operation. When 
the boy was 10, a swelling appeared on 
the alveolar border of the left upper 
jaw in the region of the cuspid and first 
molar. It was diagnosed a boil and in- 
cised on three occasions. The swelling 
grew larger. It was then excised with 
a knife, recurred, was treated with deep 
roentgen-rays and grew larger. Under 
chloroform anesthesia, as the boy had no 
nerve left for a local, and rectal anes- 
thesia was not then discovered, we took 
out a piece of the tumor. It proved to be 
on frozen section a fibromyxosarcoma of 
low-grade malignancy. In order to erad- 
icate the disease with the cautery with 
the least mutilation, and because we had 
to use chloroform anesthesia, it required 
fourteen short operations to get rid of 
the disease. After each operation, sec- 
tions were taken, and operation ceased 
when, on the last two occasions, no 
tumor was discovered. We saved the 
alveolar border of the left lower jaw 
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and one posterior molar. It was neces- 
sary to remove the anterior bony wall 
of the antrum and eradicate the antrum 
cavity. The deformity today is much 
less than that pictured (ten years ago). 
The young man simply wears a piece of 
gauze fixed with a piece of adhesive strap. 
I finally persuaded him not to have the 
plastic operation. The rest of his face 
and head are so good looking that it 
makes no difference. No one ever stares 
at him because it takes but a second to 
see the gauze patch. A very successful 
plastic operation would probably excite 
wonder and everybody would stare at 
him. A number of my patients who 
at great expense purchased artificial 
noses discarded them and wore a black 
patch. One of these patients said to me, 
“If I get in a street car with a black 
patch, nobody stares at me. If I wear 
my expensive artificial nose, everyone 
stares at me, and I never know what 
their diagnosis is.” The boy pictured 
in Figure 4 could have been saved this 
ordeal, terrible to himself and to his 
family, if a frozen section had been 
made or a biopsy when the boil was first 
incised. The result is a triumph of the 
cautery. 

Figure 5 shows a small central cystic 
tumor of the left lower jaw. We have 
discussed this type of tumor under 
biopsy. It is presented in much greater 
detail in Lewis’ “System of Surgery.” 
Richard Kegel® makes the best presenta- 
tion of the diagnosis from the roentgeno- 
gram and biopsy and gross pathologic 
examination and method of treatment. 
In the future, we will see these tumors 
of the jaw only when they are very 
small. Some of them will be revealed 
in the routine roentgenogram when we 
begin to roentgenograph the teeth and 
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jaws of children at the age of 7 in order 
to discover nonerupted malposed teeth. 
Every individual will feel a swelling 
when it is a small affair, and as a rule 
without pain, and before the teeth are 
loose. The roentgen-rays will not dif- 
ferentiate the various possibilities, dental 
root abscess, atypical, with or without 
osteomyelitis; dental root cyst; denti- 
gerous cysts; giant cell tumor; adaman- 
tine carcinoma, solid or cystic; fibroma; 
fibrosarcoma; chondroma; chondromyxo- 
sarcoma; osteogenic sarcoma, or a part 
of a multiple disease of the skeleton. As 
our experience increases, I am inclined 
to the view that when the roentgeno- 
grams show any cystic area somewhat 
like that in Figure 5 or any destructive 
bone area different from the ordinary 
root abscess, we will irradiate first, and 
when there is no sign of ossification or 
contraction of the cavity, it will be ex- 
plored, and everything within the bone 
cavity will be removed with the cavity. 
In this operation, it is essential to look 
for little recesses. My studies show that 
failure to remove tissue in these recesses 
explains recurrences even in benign le- 
sions. Tissue for microscopic studies 
should always be taken, but if one is not 
prepared for immediate frozen section, 
there is no reason that the cavity should 
not be thoroughly curetted, and cauter- 
ized with both thermal and chemical 
cautery and the wound closed. If any 
type of malignancy is revealed, there can 
be further irradiation. There seems to 
be no question from the evidence which 
we have up to date that resection of the 
jaw is not justifiable irrespective of the 
pathologic process present when these 
tumors are small, and cures have been 
accomplished in the adamantine car- 
cinoma of large size without mutilation. 
The patient shown has been well many 
years after curetting only. Any discrep- 
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ancies between statements made at the 
time of this address a year ago and my 
notes of today are the result of evidence 
supplied by new cases and new results in 
old cases. They represent progress, not 
discrepancies. 

Figure 6 (left) shows a recurrent 
cystic tumor of the left upper jaw, 
ramus and body. The result seven 
years after the exposure of the tumor by 
skin, muscle and periosteal flap is shown 
at the right. 

Figure 7 is from the case shown be- 
fore operation and after operation in 
Figure 6. The only difference in the 
roentgenogram taken after operation is 
the absence of the nonerupted molar. 
The operation consisted of removing not 
the remains of the ramus and_ body 
shown in the roentgenogram, but the 
thin expanded bone shell, which does 
not show in the roentgenogram. Figure 
8 is a photomicrograph of the cystic 
adamantine carcinoma removed from the 
jaw shown in Figure 7. 

I might add to the notes published in 
the beginning of this paper that this is 
the largest adamantine carcinoma per- 
manently cured without resection of the 
jaw. This patient has recently been 
shown at the clinic, more than thirteen 
years since the operation. I might add 
here one fundamental observation which 
shows the danger of exploratory incision 
and incomplete removal of tumors of this 
character. In 1895, a small cystic tumor 
was curetted from the body of the lower 
jaw of a boy about 10. It recurred, 
and there were a number of further 
curetting operations. Finally, the en- 
tire left lower jaw was removed, and 
there was freedom from disease for about 
ten years. I removed a recurrent tumor 
in the soft parts of the region of the left 
lower jaw twenty-four years after the 
first operation, and without sacrifice of 


1802 The Journal of the American Dental Association 


the facial nerve. It recurred again with- 
in the year in spite of extensive irradia- 
tion with large amounts of radium. We 
then removed it again by sacrificing the 
facial nerve. There was no further re- 
currence in the scar, but the tumor had 
infiltrated the skull to one of the fre- 
nums and it was necessary to divide the 
posterior root of the gasserian ganglion 
for relief of pain. The patient died 
twenty-nine years after the first incom- 
plete operation with the same tumor in 
the brain. One of the earliest complete 
resections of a huge cystic adamantine 
carcinoma of the lower jaw was made 
by Halstead. The tumor had been there 
twenty-nine years. It had never been 
operated on. ‘Tumor tissue was never 
seen by the human eye until after the 
removal of the lower jaw. The malig- 
nant tumor was within a bone shell. It 
had not infiltrated beyond the bone shell. 
These tumors rarely if ever give metas- 
tases. This patient was followed more 
than thirty years and there was no re- 
currence. We have therefore a greater 
responsibility when these lesions of the 
jaw come under our observation in the 
earliest stages. The danger of incom- 
plete removal is*much more than the 
danger of recurrence. There may be a 
local dissemination of disease which can- 
not later be eradicated by surgery or 
irradiation. Incomplete removal is far 
more dangerous than properly performed 
biopsy. 

Figure 9 shows a doubtful cystic tu- 
mor of the left lower jaw in the position 
of the incisors and bicuspid. There was 
no recurrence for eight years after irra- 
diation. Since this case was presented 
to the Chicago Dental Society, the pa- 
tient has had a definite dental root ab- 
scess in the small remaining cystic area. 
This abscess has been incised and nothing 
more has been done. In brief, he had 
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loose teeth. The roentgenogram is 
shown here. Under irradiation (roen- 
gen-rays), the cavity became very small 
and the teeth became solid and for eight 
years performed their function. During 
this time, two other teeth in the lower 
jaw had been extracted for abscesses. 
Then, without any demonstrable cause, 
there was recurrence of the swelling and 
signs of inflammation, calling for incision 
and evacuation of pus. When I report 
this case in detail, I will probably be 
able to give the final result. It is my 
opinion that irradiation with the roent- 
gen-rays or radium in these cases of 
small apparently cystic tumors of the 
lower jaw will be chosen more frequent- 
ly, at least as the preliminary treatment. 

What we really need more is the re- 
porting of cases in greater details which 
have been followed for five years or 
more. In my opinion, the necessity for 
biopsy is established, and up to the pres- 
ent time the best methods seem to be 
established. The only point I wish to 
emphasize is the great value of immediate 
roentgenograms of the teeth and jaws. 
If one desires help in diagnosis, it should 
be sought before biopsy and operation 
and not after. We should always weigh 
carefully the employment of irradiation 
before biopsy or operation. This I have 
discussed.°® 

DISCUSSION 

Gilbert Fitzpatrick, Chicago, Ill.: It is 
estimated that 90 per cent of all cancer 
cases are first seen by the family physician 
or dentist. Therefore, we can readily ap- 
preciate the necessity of educational activity 
that will bring to the attention of the family 
physician and dentist the importance of 
early recognition of precancerous lesions, 
thus making it possible to introduce adequate 
treatment, or diagnosis and treatment, and 
thereby eliminating the enormous loss of 
time which today exists between the begin- 
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ning of the symptoms and the application of 
effective treatment. This loss of time is 
estimated in some clinics to have been re- 
duced from about nineteen months to twelve 
months, through education. In other words, 
nineteen months formerly elapsed after an 
illness became apparent to the individual 
before he sought adequate diagnosis and was 
given satisfactory treatment; which means 
that the mortality rate is as high as we 
know it to be because the opportune time 
for a cure has passed in the interval. IIli- 
nois can point with pride to a slight reduc- 
tion in her mortality of visible cancers, 
probably the result of the campaign which 
has been carried on by the Illinois Branch 
of the American Society for the Control of 
Cancer, the Illinois Department of Health, 
the Illinois Medical Society, the Chicago 
Medical Society, the Illinois Dental Society, 
the Chicago Dental Society and numerous 
other similar organizations. The Illinois 
Branch has conceived the plan of develop- 
ing a picture booklet, showing visible can- 
cers of the skin and mouth in their early 
inception and also the results of treatment. 
It will be published by the American Journal 
of Cancer. The plates will be done in nickel 
in order that there may be thousands of 
reprints made, which will then be distributed 
through the Illinois Department of Health. 
The success of this undertaking will be 
largely dependent on the high school child- 
ren and the younger people, who are keenly 
alive to preventive health measures. When 
they see the illustrations in this book, they 
may recognize a lesion that appears on the 
face of some member of their family or of 
some one in their immediate neighborhood. 
It will be done in color. There will be no 
text except the introductory text and legends; 
otherwise, it will be entirely a picture book. 
The responsibility of early diagnosis lies 
with the family physician, and as far as 
mouth cancers are concerned, a large pro- 
portion of the responsibility lies with the 
dentist, because of the great educational 
work which has resulted in frequent mouth 
examinations. Therefore, in the hands of 
these two men definitely lies the opportunity 
and responsibility for the early control of 
cancer, which can be cured in its early 
stages; not after a year, fifteen or nineteen 
months of development. We believe that 
this educational work and the cooperation 
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of the Chicago Dental Society is of ines- 
timable value. 

D. B. Phemister, Chicago, Ill.: When I 
was asked to discuss this presentation, it 
was suggested that I limit my remarks to 
a consideration of those tumors arising in 
the jaw bones, and I shall do so, in their 
relation to bone tumors in general, with 
which I have had more experience than with 
tumors of the jaw. Tumors of the jaw in 
general correspond fairly closely to those 
seen in the other bones, but there are spe- 
cial differences. As you know, there are 
tumors arising from the dental system, about 
which I shall not speak. There is the epulis, 
or benign giant-cell tumor, which differs 
somewhat from the benign giant-cell tumors 
we see in the other bones in that they are 
relatively more frequent in the jaw than in 
the long bones. Of the 255 benign giant-cell 
tumors of the skeleton which are registered 
with the bone sarcoma registry, seventeen 
are in the jaw. Such tumors have been re- 
ported largely by general surgeons. In a 
great many cases of epulis, operation has 
been performed by dental surgeons, who 
are not cooperating with the bone sarcoma 
registry, so that the incidence of benign 
giant-cell tumors is probably much higher 
than the figures given would indicate. In 
contrast, there are 585 cases of osteogenic 
sarcoma in the registry. Only twelve of 
these are in the jaw, which means a little 
less than 2 per cent of osteogenic sarcoma 
in that location, a figure quite different from 
that for benign giant-cell tumors. Just a 
word about treatment of benign giant-cell 
tumors: It has been found that thorough ex- 
cision and cauterization will in practically 
all cases affect a cure. It has also been 
found that, for the benign giant-cell tumors 
in other locations, irradiation therapy, 
particularly roentgen rays, will cure nearly 
all. I wonder if there should not be a swing in 
the direction of roentgen-ray therapy for 
these tumors of the jaw, just as there has 
been for the treatment of benign giant-cell 
tumors in other locations. A review of the 
statistics of the Memorial Hospital of New 
York convinces one of the value of roentgen- 
ray therapy in these tumors in the rest 9f 
the skeleton. As to osteogenic sarcomas, 
they differ little from the same sarcoma in 
other parts of the body except that we do 
not see the undifferentiated round-cell sar- 
coma, which is the only sarcoma that is radio- 
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sensitive and responds well to irradiation 
therapy. Consequently, sarcoma of the jaw 
as a group responds very poorly to roentgen- 
ray therapy, and such successful results as 
have been obtained have been largely 
through surgery. I had a case of a large 
sarcoma of the right half of the mandible of 
eight months’ standing, in a man 37 years of 
age. It had been treated by radium im- 
plantation two months previously, with a 
resultant open wound and foul discharge 
into the mouth. The right half of the jaw 
was resected, more with the object of re- 
lieving the condition than of obtaining a 
permanent cure. To my surprise, there was 
no recurrence, and the patient was entirely 
well when last seen, seven years postopera- 
tively. Fibroma of the jaw is a tumor that 
is more frequently seen in the jaw than else- 
where in the skeleton. It may involve either 
the upper or the lower jaw and has a tend- 
ency to undergo ossification when this is 
marked. The condition is sometimes spoken 
of as ossifying sarcoma. I have seen three 
cases of this type, two in the upper jaw and 
one in the lower. All were cured by regional 
excision. In some instances, there is a mix- 
ture of myxoma and fibroma, and occasion- 
ally a pure myxomatous tumor of the jaw 
is encountered. From a developmental stand- 
point, chondroma of the jaw would be ex- 
pected only as a great rarity, as the upper 
jaw and all the lower jaw except that por- 
tion of the chin between the mental foram- 
ina, which is preformed in Meckel’s cartil- 
age, is preformed in membrane. Chon- 
droma is occasionally seen. I operated on 
one patient with osteochondroma springing 
from the neck of the mandible, and, on a 
second, with mixed fibrochondrosteoma 
springing from the chin. It is possible that 
the last case arose from the rests of Meckel’s 
cartilage. Osteoma arising by the process 
of fibrous ossification is also seen in the jaw. 
I have seen it in one case involving the right 
maxilla and completely filling out the an- 
trum. ‘That patient was operated on three 
years after onset, and after extensive curet- 
tage followed by roentgen-ray treatment, 
there has been no recurrence for two years. 
It is easy to confuse osteoma of the skull 
and facial hyperostosis, which is a disease 
that results in marked bony overgrowth, not 
only of the jaws but also of the other bones 
of the face and sometimes of the skull. One 
year and nine months ago, I operated on a 
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9-year-old boy who had had a swelling of 
the right maxilla for three years. As the 
roentgenogram showed circumscribed in- 
crease in density, a diagnosis of osteoma 
was made. Six months after the operation, 
he returned with a similar overgrowth of 
the right half of the mandible. The diag- 
nosis was then changed to facial hyperosto- 
sis. I have operated several times on a 
woman with enormous facial and cranial 
hyperostosis who had also similar involve- 
ment of several of the bones of the extrem- 
ities. Some of the isolated lesions looked 
like osteomas. 

R. H. Jaffe, Chicago, Ill.: I can discuss 
Dr. Bloodgood’s paper only from the stand- 
point of the pathologist. But I am sure that 
you will be interested to learn what the 
necropsy observations are on patients who 
have died from oral malignancy. I speak of 
this in order to show what may result from 
lesions that are not recognized early enough 
or that are neglected. These lesions may 
lead to the death of the patient by the local 
changes at the point of origin, or by distal 
changes, especially by metastases. Here is 
an interesting observation: The carcinomas 
which arise from the surface show a greater 
tendency to spread than the tumors which 
originate deeper down, which appear as a 
circumscribed nodule covered by what seems 
to be an intact mucosa. This latter type of 
tumor, which remains small and _insignifi- 
cant over a long period of time, shows a 
greater tendency to metastasize. In discuss- 
ing the local changes, I shall take up espe- 
cially the diffusely spreading tumors, those 
which start in the posterior part of the 
tongue and soon may involve the epiglottis, 
and those originating in the apex of the 
tongue and floor of the mouth, which may 
extend down into the neck. Of all the malig- 
nant tumors originating in the oral cavity 
which have a tendency to spread, I have 
found the carcinomas arising in the floor 
of the mouth to be the most outstanding. In 
a relatively short period of time, the spread- 
ing sometimes is tremendous, not only involv- 
ing the adjacent structures, but also going 
down into the neck so that finally the entire 
neck becomes a dense and solid mass. Here 
is another important fact: In modern path- 
ology, there is a certain tendency to classify 
the malignant tumor by saying, “This is a 
carcinoma—grade 1, and 2, and 3, and 4, 
of low grade malignancy, of high grade 


malignancy, etc.” According to my expe- 
rience, I would say that these classifications 
do not hold true for malignant tumors of 
the oral cavity. I never commit myself as 
to how malignant a tumor is. You may have 
a tumor growing very rapidly with exten- 
sive metastases, which on microscopic ex- 
amination is shown to be fairly well differ- 
entiated. In other instances, the differen- 
tiation is much less marked, and, in spite 
of apparent immaturity, the tendency to 
spread is much less. Therefore, we should 
not rely too much on the histologic classifi- 
cation of the malignant tumor of the oral 
cavity. The reactive inflammatory changes 
are of great importance. If a physician or 
dentist takes a portion of the superficial in- 
flamed tissue and submits it for microscopic 
examination, all the pathologist can report 
is inflammatory granulation tissue, because 
he has no possibility of recognizing anything 
else. Therefore, in making biopsies, you 
must be sure that you take enough tissue 
and that you take it from the right place. 
Otherwise, we cannot be of any help. The 
secondary infection of malignant tumors is 
of great importance. I would say that at 
least 75 per cent of the patients having mal- 
ignant tumors of the oral cavity die from 
this complication. If the tumor tissues break 
down, suppuration sets in and extends to 
the neck or adjacent structure, leading to 
osteomyelitis, and the patient finally comes 
to his death from septicemic pneumonia, 
lung abscess or lung gangrene. So much 
for the local changes. As to the distal 
changes, the metastases, I think every den- 
tist should be familiar with the different 
possibilities of metastasizing of malignant 
tumors of the oral cavity. As I have said 
before, the large and superficially spreading 
tumors metastasize, but their tendency to 
metastasize is much less marked than in the 
small and apparently insignificant tumors 
which start deep down in the tissue. First 
metastases usually appear in the submax- 
illary and lower cervical region. The pa- 
tient notices the submaxillary swelling and 
thinks there- is something wrong with his 
teeth and goes to the dentist. I stated be- 
fore that a tumor arising in the floor of the 
mouth, especially in its posterior portion, 
may be very small, perhaps so small that 
the patient does not even notice it, and the 
first symptoms are due to metastases to the 
lymph glands. On biopsy, the true nature 
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of the condition is revealed; namely, a 
scirrhous squamous-cell carcinoma. We may 
think of a primary carcinoma of the lung, 
but when we look very carefully, we may 
find in the floor of the mouth, below the 
apex of the tongue or by the side of a tooth, 
a small tumor just 0.5 cm. in diameter. In 
particular, the deep cervical lymph glands 
are so frequently involved in malignant 
tumors of the floor of the mouth that you 
should be familiar with them. Before treat- 
ment is started, do not forget to look for 
metastases. Do not forget that much dis- 
appointment may be avoided if you keep 
in mind that even a small tumor may pro- 
duce extensive metastases... When the tumor 
invades the jugular vein, spreading be- 
comes generalized and metastases occur, 
specially to the lungs. I have found exten- 
sive metastases to the lungs from primary 
carcinoma of the tongue and of the palate, 
following invasion of the jugular vein. Of 
course, if the tumor erodes an artery, a 
severe hemorrhage may cause death. When 
I look back at the necropsies which I have 
performed in cases of malignant tumors of 
the oral cavity, I find that the majority of 
patients came to’ death from extensive local 
destruction with secondary infection or from 
hemorrhages due to erosion of the arteries. 
In the remaining patients, death occurred 
from pneumonia, lung abscess and gangrene, 
or from extensive metastases. These cases 
offer a very sad picture. One sees the 
patient highly emaciated, the lungs destroyed 
by the gangrenous processes. I hope that 
the day will come when I shall not see those 
cases any more. I am sure that if you fol- 
low the advice and suggestions given tonight 
by Dr. Bloodgood, that day will come. 

W. H. G. Logan, Chicago, Ill.: Some 
years ago, Dr. Bloodgood said in substance 
that cancer in the past has been nearly 100 
per cent surgery, and, in the future, it 
should be nearly 100 per cent diagnosis; for 
it is only in the early diagnosis of cancer 
that we may expect to save nearly all 
patients afflicted with cancer. Because of 
this, I shall discuss some of the problems 
of early diagnosis, not only of cancer but 
also of precancerous lesions. I do not as- 
sume that the dental profession should have 
the responsibility of the surgical care of can- 
cer, but, as has been pointed out, they should 
know wherein they are dealing with a pos- 
sible precancerous lesion, as well as when 
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they are confronted with a cancer. In the 
description of leukoplakia presented by Dr. 
Bloodgood and his associate, nothing was 
said of the picture that one sees on exam- 
ination of the mouth in the presence of 
leukoplakia; nor was there a discussion as to 
its possible etiology beyond the use of tobacco 
or snuff. Possibly you have gained the idea 
that there was no other cause, and that when 
this factor was eliminated, leukoplakia disap- 
peared; which, of course, was not the in- 
tent of their remarks. It is generally ac- 
cepted that we do not know the etiology of 
leukoplakia in all cases. Some authors think 
that there is quite a close relationship be- 
tween syphilis and leukoplakia; but of those 
who believe this, we must ask the question, 
“Why is it that we find leukoplakia appear- 
ing far more often in the mouths of males 
than in the mouths of females, when we 
have reason to believe that there is a greater 
uniformity in the frequency of syphilis in 
both sexes than of leukoplakia?” There are 
cases of leukoplakia in which no history or 
evidence of syphilis is found; and we find 
leukoplakia when tobacco or snuff has never 
been used. But since leukoplakia does fre- 
quently occur and furnish the base of an 
oral cancer, let us proceed to its practical 
application by asking the question, “When 
does a leukoplakia patch change from a 
benign patch to a precancerous or to posi- 
tive malignancy, and what is the frequency 
of the occurrence of cancer upon a leuko- 
plakia field?” If we correlate the opinions 
of about thirty authorities on this subject, 
it will be found that there is quite unani- 
mous agreement that from about 26 to 28 
per cent of oral cancers have a base in 
leukoplakia; but I do not wish you to mis- 
construe the foregoing to mean that 28 per 
cent of patients with leukoplakia will have 
cancer, for that is not in accord with the 
findings. When a gray patch which can 
properly be termed leukoplakia appears on 
any surface of the tongue or oral mucous 
membrane, the surface of the patch in its 
benign period, although vividly outlined by 
the change in the color of the epithelial cells 
as contrasted with the normal field of mu- 
cous membrane beyond, does not vary from 
normal when observed or felt with the fin- 
gers on examination, except in those in- 
stances in which the leukoplakia patch is 
starting to evolve into a precancerous or 
cancerous lesion; and when the leukoplakia 
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patch is found to be hornified or to possess 
a wartlike surface even to a minor degree, 
or even a slightly ulcerated surface the 
cause of which cannot be definitely estab- 
lished and brought promptly under control, 
such a leukoplakia area has reached the 
point where eradication of that patch 
through use of the cautery or surgery is in- 
dicated. It is held that many smooth gray 
leukoplakia areas occur in the mouth and 
remain unchanged for a great many years. 
Therefore, it is contended that one is not 
called on to eradicate every leukoplakia patch 
occurring in the oral cavity, but the im- 
portance is urged of having such patients 
report for examination at least once annually, 
and, at the earliest indication of definite sur- 
face change, the lesion should be eradicated, 
but in no instance should caustics be applied 
to such a field, for this might terminate dis- 
astrously. With regard to carcinoma of the 
tongue, one of the characteristic diagnostic 
findings that we expect to be present when 
either the middle or the distal one third of 
the tongue along its border or under sur- 
face is involved is the fact that the patient 
is unable to protrude his tongue from the 
mouth to its normal degree. Neither is he 
able to extend the tongue immediately for- 
ward, as it will be drawn to the side as a 
result of the iimited movement of the mus- 
cles'in the field adjacent to the area of 
malignancy; whereas, if the tongue is in- 
volved in a terminal stage of syphilis or if 
a tuberculous ulcer is the pathologic lesion 
in question, in both of these conditions the 
tongue will retain the major part, if not 
all, of its normal mobility. Since a cancer 
of the oral cavity occurs with such great 
frequency in the lower lip, the dentist 
should be especially concerned when a pa- 
tient presents a crack in the lip that has 
persisted for more than three or four weeks, 
unless this persistence can be accounted for 
by exposure to changeable weather, or some 
such local irritation as the habit of keeping 
that area moist by holding a toothpick in 
the mouth for long periods, or the nervous 
biting of the lip with the upper teeth. When 
a crack in the lip continues, the known irri- 
tation should be avoided and the patient 
kept under observation; and if permanent 
healing is not promptly established without 
the use of styptics, consultation should be 
called for, as one may be dealing either 
with a precancerous lesion or the early 


stages of a malignancy. One should be 
especially suspicious when a patient reports 
that for some weeks he has been peeling off 
the thin tissue-paper-like thickness of the 
surface overlying the crack, this being fol- 
lowed by a drop or two of blood, healing 
promptly only to peal off again in a few 
days, this experience being repeated over 
an indefinite period of time. Dr. Blood- 
good stresses the position that he has taken 
in recent years concerning his belief as to the 
relationship between dento-alveolar abscess 
and the subsequent development of car- 
cinoma from such a base. I am of the 
opinion that many oral pathologists will call 
for more evidence than has already been 
submitted before they will accept the idea 
that cancer frequently develops from the 
tissues present in the dento-alveolar abscess 
tract. On the contrary, is it not true that 
the more careful observers of the develop- 
ment of both these lesions hold that the 
malignancy has not initiated and spread 
from a dento-alveolar abscess, but was initi- 
ated some distance from it and spread to it? 
As the growth approaches the apex of the 
tooth or its lateral surface, such a tooth be- 
comes loose through absorption of the bony 
support, and because the tooth is loosened 
and tender under pressure through loss of 
the alveolar support, the patient complains 
of pain and requests that the tooth be ex- 
tracted. This accounts in part for the fre- 
quent finding that the patient was not aware 
of a growth until some time immediately 
after the extraction of the tooth or teeth 
that were loose and causing discomfort. But 
the real fact is that malignancy is often 
present, unknown to the patient, or to the 
dentist who extracted the tooth, because he 
did not investigate the tissues about and 
beyond the tooth, assuming, if they appeared 
abnormal, that he was dealing with an acute 
or chronic alveolar abscess. Furthermore, 
it must be borne in mind that such a growth 
develops rapidly after the extraction of a 
tooth, and, for this definite reason, one 
should never, without full investigation, ap- 
prove extraction of a tooth that has become 
loosened through the gradual absorption of 
the supporting structures of the teeth. 
Especially is this true when the loss of the 
supporting structure is initiated not at the 
alveolar crest but at or near the apex. One 
may keep in mind that malignancy develop- 
ing about root ends sometimes causes ab- 
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sorption not only of the supporting struc- 
ture but of the root itself, with a somewhat 
different clinical picture than that observed 
in the absorption which accompanies the 
chronic infection present in a dental gran- 
uloma with or without a discharging fistula. 
The deduction that the dental practitioner 
should make from the foregoing is that 
whenever there is distension of the soft tis- 
sues in the field about a tooth, which can- 
not in its entirety be ‘accounted for by the 
presence of an acute or chronic infective 
process, the extraction of the tooth or teeth 
in question should be delayed until full in- 
formation is obtained as to the exact path- 
ologic lesion present. Otherwise, on oc- 
casion, a life may be lost that could have 
been saved if complete investigation sup- 
ported by roentgenograms and consultation 
had been made. I believe some additional 
supporting evidence should be presented to 
justify the contention that malignancy fre- 
quently develops in the base found in dento- 
alveolar abscesses or their discharging fis- 
tulas. Neither would it be wise to recom- 
mend as an acceptable routine that all den- 
tists follow every extraction with the use 
of a cautery, as great harm might be done 
by the universal acceptance of that sugges- 
tion. Permit me to summarize by saying 
that the members of the dental profession 
should not look on it as within their field 
to treat malignancy, but should assume the 
responsibility of preventing the presence of 
irritants within the mouth which on occa- 
sion are thought to have terminated in the 
development of cancer; for, at the present 
time, many think there is a close relation- 
ship between a constant low-grade irrita- 
tion and the development of malignancy. 
The practical application is that sharp 
edges of teeth, sharp points of exposed root 
fragments and irritating points on crowns 
or bridges should be eradicated. The bor- 
ders of dentures should not be so constructed 
as to extend to areas which they can irritate 
and there maintain a low-grade inflamma- 
tion. It is not unusual to find the border of 
a plate extending into an area of malig- 
nancy, and when the specimen is removed, 
very suggestive evidence is frequently found 
that the point of initiation of the malig 
nancy corresponds with the original field of 
irritation. Dr. Bloodgood very properly 
pointed out that the avoidance of cancer in 
the mouth rests not with the physician but 


with the dentist, and he calls on you to accept 
that responsibility. Remember that he did 
not ask you to treat malignancy: he only asked 
that you maintain oral sanitation and avoid 
irritation; and may I add this: the dentist 
should always examine the oral epithelial 
surface as exposed to view each time he ex- 
amines the teeth of a patient, and when any- 
thing abnormal is found, he should seek con- 
sultation. In this way, every practitioner will, 
during his lifetime, most assuredly be per- 
mitted to save the lives of a few of his pa- 
tients. It is for this reason that Dr. Blood- 
good has given a few weeks out of every year 
during the last quarter of a century to educate 
his fellow practitioners and the public with 
regard to the early recognition of cancer; 
and to him and to a few others in every 
country, we owe a debt of gratitude; for they 
must be recognized as great leaders in a 
noble cause. 

Arthur D. Black, Chicago, Ill.: I have been 
asked to answer, in a measure, the question 
as to the dentist’s duty in relation to cancer. 
Statistics on carcinoma vary sufficiently that 
one cannot give an exact figure as to the num- 
ber of deaths occurring from carcinoma of 
the mouth in relation to all deaths from 
cancer, but it might be safe to say that some- 
where in the neighborhood of four out of 
each 100 cancer deaths are from cancer of 
the mouth. It would also be safe to say that, 
on the average, every dentist in the United 
States should see one cancer of the mouth 
every five years. He might see it without 
recognizing it, but with the number of oral 
cancers that are reported, each of us has the 
opportunity once in five years to possibly pre- 
vent a death from cancer. In other words, if 
we practice an average of thirty years, each 
of us should do a part toward the saving of 
six livés from cancer. It is a rather fortunate 
thing that we have the opportunity to do this 
without necessarily having sufficient knowl- 
edge or experience to make a diagnosis of 
cancer. We have the opportunity, if we do 
three things which every one of us can do: 
1. To learn to recognize the normal soft 
tissue in the mouth, also to recognize normal 
bone in roentgen-ray pictures. If each one 
of us should make it a habit, when we 
examine a set of roentgenograms of teeth 
and jaws, to study as carefully those areas 
which show nothing pathologic as we do 
those areas which attract our attention be- 
cause they are different, we would soon come 
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to recognize the variations which occur in 
normal bone. 2. To be able to recognize and 
to differentiate those very common chronic 
lesions in the mouth, which destroy bone: 
chronic alveolar abscess, pyorrhea pockets, 
cysts, bone changes that occur in connection 
with impacted teeth and other pathologic 
lesions that we frequently see. 3. When we 
see anything that is outside the first two, and 
we are not certain as to the diagnosis, to 
refer the case to some one of more experience. 
If each of us would do only these three 
things, the profession would make a tremend- 
ous advance toward the early accurate diag- 
nosis of these lesions, to the end that they 
might be promptly and properly treated. The 
same line of reasoning should apply to condi- 
tions of the soft tissues. When we find a 
condition that is different from those that we 
frequently see and easily recognize, we should 
seek the advice of persons of greater experi- 
ence. The question has been raised by Dr. 
Bloodgood as to the use of the cautery in 
cases where teeth are extracted, and of other 
methods of treatment which might protect 
against cancer. I believe that it would be a 
dangerous thing if every dentist had a cautery 
and started to uve it in cases in which he 
might think it would be a help. It would be 
much safer to let the oral surgeons use the 
cautery, and confine our activities in the main 
to the making of a diagnosis, or of finding 
somebody who could diagnose the case. Our 
principal responsibility, as pointed out by 
Dr. Bloodgood, is to improve our ability as 
diagnosticians. My own interpretation is 
that we should improve our ability as diagnos- 
ticians in the ordinary lesions, in order that 
we may be able to differentiate those condi- 
tions which are the exception, and which 
may be malignant. I want to refer to two 
other things: One is the possibility of educa- 
tion of the public by the dentist. Dr. Blood- 
good is probably the greatest disciple that 
we have in this country, or in the world for 
that matter, of the spreading of knowledge 
regarding the importance of early recogni- 
tion of cancer. In this connection, I wish to 


call attention to a campaign of education in 
Morgan County, Illinois, in which I have 
participated. About seven years ago, the 
Morgan County Medical Society arranged for 
a week on cancer education. During that 
week, talks were given before every class in 
all city and rural schools and colleges, before 
every club and organization that might be 
assembled for the purpose. This has been 
repeated year after year, and emphasis has 
been placed on the simple statement that a 
physician should be consulted regarding any 
sore that does not heal within three weeks. 
Dr. Fitzpatrick states that statistics show that, 
during the past five years, Morgan County 
is the only county in the United States which 
has each year shown a decreased death rate 
from cancer. There is on file in the office of 
the Chicago Centennial Exposition a program 
for a dental scientific exhibit intended for the 
general public, and in that list is a presenta- 
tion in a popular way of the dangers of oral 
cancer. We will take advantage of the op- 
portunity to educate a few million more 
people to the dangers of cancer in general and 
of mouth cancer in particular. The dental 
profession has a wonderful opportunity, with 
the guidance of such men as Dr. Bloodgood, 
to do a plain duty in the matter of cancer 
prevention. We see these oral lesions first, 
and if we do not do our duty, many people 
are going to die of these cancers because they 
will not be seen by physicians until it is too 
late. 

Frederick B. Noyes, Chicago, Ill.: 1 want to 
express appreciation of what Dr. Bloodgood 
has done to promote the early recognition of 
cancer ; and particularly for what he has done 
to educate the dental profession to realize 
their responsibility in the early discovery and 
recognition of such conditions. I am sure that 
we shall see changes in training and educa- 
tion of dental practitioners which will make 
it not only possible but also more certain that 


dentists will cooperate with pathologists and 
surgeons in the recognition and eradication 
of early cancer, 
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TWENTY-FIVE YEARS IN RETROSPECT AND TWENTY- 
FIVE YEARS IN PROSPECT* 


By C. N. Johnson, L.D.S., D.D.S., Chicago, III. 


T so happened that just about the time 
that the Beaver Valley Dental Society 
was organized, there came into being 

one of the most revolutionary technical 
developments that our profession has 
seen in the past 100 years. 

It was in 1907 that William H. 
Taggart demonstrated the cast gold 
inlay, following which there developed 
a very radical change in certain of the 
methods of filling teeth, as well as in 
the construction of bridges and partial 
dentures. The cast method lent itself 
to so many uses that it well nigh revo- 
lutionized dental practice in many of 
its aspects and opened up a field of 
technical possibilities that had not been 
previously approached. 

Inlays had been made before through 
the medium of the matrix method, and 
castings of various sorts, particularly 
base metal castings for artificial dentures, 
had been used for years, but it was 
not till Taggart perfected his method 
and announced it to the profession that 
the full virtue and possibilities of the 
finer casting processes were brought 
home to the rank and file and made avail- 
able for practitioners everywhere. 

The change that this process wrought 
on the whole aspect of dentistry can be 
realized only by those who spanned the 
period during which the casting process 
was devised and introduced; and the 


*Read before the Beaver Valley Dental 
Society, Beaver, Pa., Oct. 26, 1932. 
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young dentist of today can have little 
conception of the problem of practicing 
dentistry previous to the twenty-five year 
period just alluded to. 

Each decade seems to bring with it 
a simplification of the methods of dental 
practice, and whether this is for the 
good or ill of the profession cannot with 
certainty be predicted. Mayhap the 
necessity for surmounting difficulties has 
a disciplinary effect on the profession 
that is of decided advantage in a calling 
that is so largely technical in its nature. 

But, after all, we must not too much 
lament the passing of technical methods 
that are unnecessarily exacting and in- 
tricate, and it must be accounted a for- 
tunate circumstance that brought out 
the casting method and made it so 
generally available. Following the wide- 
spread use of the cast gold inlay, there 
developed a rapid diminution in use of 
the gold foil filling, and while this re- 
sulted in a marked deterioration of skill in 
the profession, it made a pronounced ap- 
peal in the way of lessened tension, not 
only to the profession but also to the 
people. Inlays could be made without the 
physical and nervous tax that has always 
accompanied the insertion of foil, and 
thus what may have been lost in the de- 
velopment of the highest order of skill 
was more than replaced in the greater 
ease with which acceptable work might 
be accomplished. 

About this time, a somewhat radical 
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change took place, resulting in what has 
always seemed to me a backward step. 
This was the almost universal abandon- 
ment of the porcelain inlay, which after 
claiming a widespread recognition by 
the profession, all at once slumped with 
a suddenness that was almost spectacular, 
There were two reasons for this, the 
generally recognized limitation of porce- 
lain on account of its friability, with un- 
satisfactory margins resulting after a 
few years; and the introduction of the 
silicate cements. The latter material was 
sO superior in appearance and involved 
so much less in technical skill that it 
made a very strong appeal as a substitute 
for the porcelain inlay; but the fact 
must be recognized that, intrinsically, 
porcelain is so far ahead of silicate that 
there is no comparison, and in addition 
to this, a large element of the reflection 
on porcelain was due to faulty technic. 
If porcelain inlays are constructed along 
the most approved lines, and in accord- 
ance with correct technic, the results 
in suitable cases are eminently satisfac- 
tory, and I cannot but regret the fact 
that they were so summarily discarded. 

Silicate has its place, a very worthy one 
for the given purpose, but it should 
never have supplanted porcelain inlays 
to the extent that it has. I have fre- 
quently remarked that we have need of 
every kind of filling material that we 
possess, and surely porcelain inlays and 
silicate cements need not be made to 
quarrel and supplant each other, when 
the fact is that each has its particular and 
suitable function without encroaching on 
the other. 

Another development in the quarter 
of a century since the organization of 
this society has been the emphasis on the 
focal infection theory and its application 
to the teeth. From the earliest days of 
dentistry, the profession has always urged 


the medical men to pay attention to the 
teeth as a factor in disease and health, 
but this admonition for the most part 
fell on barren soil till William Hunter 
of England, a medical practitioner, called 
attention in 1911 to the significance of 
oral sepsis as an agency in general 
disease, and strongly urged the cleaning 
up of the mouth in the treatment of 
certain systemic affections. Suddenly, 
the medical profession became interested 
in the teeth, and the extreme to which 
certain of its members went in condem- 
nation of the teeth forms a very sad 
chapter in our professional history. 
Following the lead of Hunter, not only 
the medical profession but also the dental 
profession launched a campaign of tooth 
destruction that threatened to eliminate 
every natural tooth in the human mouth. 
Teeth became anathema in the land with 
none so poor as to make a plea for their 
preservation. The chief point of attack 
was the pulpless tooth, and, in this con- 
nection, there was an element of irony 
in the situation for the reason that, while 
Hunter was constantly being quoted as 
the man who initiated the campaign 
against oral sepsis, and while the pulp- 
less tooth was the chief target at which 
the shafts of criticism were ultimately 
directed, the fact is that Hunter never 
referred to the pulpless tooth in any of 
the articles that were published at that 
time. His chief reference was to the 
ill-effects of those accumulations that 
adhered to the necks of the teeth and 
particularly around artificial crowns and 
bridges. He pointedly called them “gold 
traps of sepsis,” and criticized the dental 
profession for placing them in the mouth, 
suggesting that antiseptic mouth washes 
should be used to combat the effects of 
this kind of sepsis. 

But the thing that grew to the largest 
menace in the minds of the profession of 
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this country was not the infection around 
the teeth, bad as this may have been, but 
the more insidious infection at the ends 
of the roots of pulpless teeth that at once 
introduced its ill-effects in the circula- 
tion. The horror of this kind of infec- 
tion was magnified in the professional 
mind, and ultimately in the public mind, 
till people were almost afraid to keep 
their natural teeth in the mouth. 

No one wishes to minimize the possible 
ill-effects that may arise from neglected 
and diseased teeth, but the extreme to 
which this orgy of tooth destruction was 
carried will always constitute it as one 
of the most unfortunate and harmful 
periods in the past quarter of a century. 
This is not the time to go intimately into 
the pros and cons of this question, ex- 
cept to say that while there should be 
no compromise with a tooth that cannot 
be made healthy by treatment, the fact 
remains that there are countless numbers 
of pulpless teeth that have proved 
serviceably safe and useful for many 
years without the slightest systemic in- 
jury, and that the harm done by the 
needless extraction of teeth has in many 
cases exceeded that done by the unwise 
retention of those that should have been 
taken out. The past twenty-five year 
period has much to answer for on this 
question of the pulpless tooth, but it 
would seem that today there was develop- 
ing a more rational attitude on the sub- 
ject, and we may at least consistently 
claim for it one great gain in the fact 
that the widespread agitation over the 
pulpless tooth has resulted in greater 


care being given these teeth and 
altogether a better technic in their 
treatment. ‘Today, when a_ pulpless 


tooth is retained in the mouth, it is safe 
to assume that it is given better attention 
than ever before, and that the patient is 
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thereby better protected against possible 
injury. 
DENTAL EDUCATION 

Another matter calling for congratu- 
lation is the improved standardization of 
dental education in twenty-five years. 
The study made by the Carnegie Foun- 
dation, together with the restraining in- 
fluence of the Dental Educational Coun- 
cil of America, has brought about a great 
improvement in the status of our dental 
educational system, and the result a few 
years hence will be the decided better- 
ment of the profession and an altogether 
more adequate protection to the people. 
Much must still be done to perfect our 
educational methods, but at least we 
may claim that an earnest approach is 
being made toward a rational system of 
training young men and women for the 
practice of our profession. In this con- 
nection, I think that as one who has been 
somewhat closely identified with college 
teaching for many years I may logically 
make a plea for the practitioners all over 
the land who are teaching to take a more 
intimate interest in the problems of our 
schools and to cooperate with them in 
the way of study and suggestion, to the 
end that dental education shall be given 
not only a theoretical but also a practical 
development that must result in great 
benefit. 

THE WORLD WAR 

In considering the experiences of the 
profession during the life of the society, 
we must not overlook the activities of 
the dental profession during the World 
War. The establishment of the Army 
Dental Corps years before the breaking 
out of the war had given a certain status 
to the service which made it easier to 
inaugurate a comprehensive campaign 
when the war came, and our profession 
was not found wanting when the 
Government asked for aid. The organ- 
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ization of the service through various 
channels was a most creditable piece of 
work, and even those dentists who were 
not enlisted were able, through the 
organization of the Preparedness League 
of American Dentists, to lend aid at 
a very critical time in our history. The 
establishment of the Dental Corps as 
a separate unit instead of a_ unit 
under the control of the Medical 
Corps was a most fortunate develop- 
ment at this period, and all honor is due 
to the men who had the vision to bring 
this about. It was a signal demonstra- 
tion of the fact that the dental profession 
will never be found wanting when any 
emergency arises affecting the Govern- 
ment or touching the welfare of the 
people. 
TECHNICAL GROWTH 

In the line of technical growth, the 
previous twenty-five year period has seen 
much in the way of encouragement. As 
has already been intimated, the casting 
process has been the means of widening 
our possibilities to a very large extent. 
In addition to cast gold inlays, we 
have seen partial denture construction 
brought to a stage of perfection through 
this means that was undreamed of before 
this period, and, in the line of bridge- 
work, there has been a refinement of 
technic that is wellnigh bewildering. 

Never in all the arts and sciences has 
the ingenuity of man shown a rarer de- 
velopment in sheer skill than has been 
witnessed in recent years in partial 
denture and crown and bridge work, 
and while some lack of judgment has 
occasionally been shown in_ placing 
beautiful bridges on unstable bases, the 
fact remains that more attention is con- 
stantly being given to the subject of 
periodontia which, in its essentials, has 
to do with establishing better founda- 
tions for bridges to rest on. No longer 


do any of our conservative men counte- 
nance the attachment of bridges to teeth 
the roots of which are not sufficiently 
stable. to support them adequately. 
But this should also be said that, in many 
cases, where the character of stress is 
properly studied and adjusted, the sta- 
bility of the teeth is greatly enhanced 
through the medium of bridges, a fact 
that has been amply borne out by numer- 
Ous cases in actual practice. 


PORCELAIN JACKET CROWNS 


Any reference to skilled technic must 
inevitably bring to mind the perfection 
to which porcelain jacket-crown work 
has been brought. Jacket crowns were 
used before this society was organized, 
but the early examples had little sem- 
blance to the exquisitely beautiful ones 
that are turned out today. These crowns, 
if properly constructed, are not only 
artistically most acceptable, but are also 
very serviceable and strong. Artificial 
crowns may be made that, for usefulness 
and beauty, cannot be approached by any 
other means, and thus the past quarter 
of a century must be credited with a 
very noteworthy development in_ this 
particular. 

These technical triumphs in dentistry 
seem to march along in rather orderly 
array, decade after decade, without much 
blare of trumpets, but, in the aggregate, 
they constitute a real advance in the 
profession and a more acceptable service 
to the people. If the rank and file of 
our practitioners always took advantage 
of the best that there is in dental art 
today, the public would be better served 
than it is, a fact that is only in line with 
the other fact that if our citizens gen- 
erally could be induced to live up to the 
demonstrated knowledge of today in 
matters of health—knowledge that has 
been imparted to them by members of 
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the medical profession for years, our 
commonwealth would be a vastly health- 
ier place than it is and we would have a 
greatly increased longevity. But with 
dentists, as with our citizens, we fail to 
get the most out of our possibilities 
through indifference or through laziness. 
DIET AND THE TEETH 

A pronounced increase of interest in 
the subject of diet as it affects the teeth 
has developed in the past twenty-five 
years. Our research workers have made 
a laudable effort to throw light on the 
influence of diet on the incidence of 
dental caries and on the health of 
the supporting structures of the teeth. 
Numerous’ papers have appeared in our 
periodical literature, and books have been 
written on the subject, until it would 
seem practically impossible for the pro- 
fession or the people to go very far astray 
in the selection of a rational diet. 
Doubtless much good has come from 
this kind of study, but, after all, the 
selection of a suitable diet for a given 
individual is not the cut-and-dried proce- 
dure that some of our dietitians would 
have us believe. Dietetics is not by any 
means an exact science, for the reason 
that personal idiosyncrasies so often 
enter into the problem and _ interfere 
with finespun theories, and we find that 
different individuals do not invariably 
react the same to similar diets. Much as 
has been done in our honest endeavor to 
establish correct principles of diet and 
nutrition, there is still a great deal 
to be done before we can make a really 
intelligent approach to this subject, en- 
abling us to say with assurance just what 
kind of a diet shall be recommended in 
any given case. 

But whatever has been gained in the 
way of definite knowledge on this subject 
in twenty-five years is just so much gain, 
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for the reason that, before that time, 
there had really been little attention 
paid to this study, and while we must 
acknowledge that the question of diet 
is hedged about by the same limitations 
that accompany any study that has to 
do with the life forces, we are assuredly 
indebted to our dietitians for the very 
laudable efforts they have put forth to 
enlighten us on this perplexing problem. 

There is no question of the great need 
for more light on the possible relation- 
ship of diet to the teeth. We should 
know more than we now know about 
the building of better teeth, and this at 
once brings us face to face with the 
effect of diet prenatally and in the very 
early years of childhood. We must not 
forget the fact that the essential struc- 
ture of the teeth is established only in 
early life, and after they are once formed 
and erupted in the mouth, they are not 
markedly influenced by diet. This at 
least holds true of the enamel, and thus 
the intimation that we sometimes see 
that the structure of the teeth can be 
affected by diet after development does 
not hold true. This does not mean that 
diet cannot influence the incidence to 
dental disease; it merely means that if 
the tendency for or against disease is 
affected through the medium of the diet, 
it is because of the influence on the envi- 
ronment of the teeth rather than on the 
tooth structure itself. This is a subject 
calling for a more extended study, and 
we must hail the day when our research 
workers may be able more definitely to 
indicate the real significance of the re- 
lationship between diet and _ dental 
diseases. 

A FEW SHADOWS 

During the past twenty-five years, 
with all of the constructive development 
that has been noted, there have naturally 
been a few shadows to sober us. No 
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profession, and, in fact, no activity of 
life, was ever known to advance with 
perfect symmetry from incipiency to 
solution. Always, there are along the 
way a few hurdles, and a few rolling 
stones to make us slip back. Humanity 
loses its way on occasion and is obliged 
to retrace its steps, and the develop- 
ment of dentistry has been no exception. 

I have just noted the almost total 
elimination of the porcelain inlay, and 
I now note another unfortunate _in- 
fluence. The practical abandonment of 
the gold foil filling from many sections 
of the country was a distinctly retrograde 
step, and had it not been for a certain 
circumstance connected with the teach- 
ing in our dental schools, the result 
would have been more disastrous than it 
was. To the honor, the glory and the 
vision of some of our dental teachers, the 
banner of gold foil has been held up 
before the student body, so that even in 
the face of a virtual eclipse of foil on 
the part of practitioners, the art of 
manipulating foil was not entirely lost. 
Today, in most schools, there is an in- 
sistence on the insertion of an appreciable 
amount of gold foil, and what this fact 
has meant in the highest development of 
technical ability among the coming grad- 
uates can never be computed. The 
logical contention among the teachers 
has been that even if the coming grad- 
uate never intended to insert gold foil, 
there was a distinct advantage to be 
gained by the technical training neces- 
sary for the manipulation of gold, and 
that the candidate would thereby be- 
come more proficient in every kind of 
work. This contention by our teachers 
helped to save the day, and now there 
seems in many quarters a decided return 
to the use of gold foil, which can result 
only in a betterment of the profession. 
This is not the place for a critical analy- 


sis of the indications for or against gold 
foil as compared with inlays, but, in a 
study of the tendencies to be observed 
during the life of this society, this refer- 
ence to the radical decline in the use 
of foil should at least be made. 

Another shadow along the horizon of 
the past twenty-five year period that at 
one time threatened to develop into an 
ominous cloud and obscure our better 
vision related to the pronounced tend- 
ency toward commercialism that sprang 
up a few years ago. This related not 
at all to a safe and sane study of dental 
economics, a study that is indispensable 
in the proper conduct of an office prac- 
tice, but to an exaggerated and distorted 
insistence on magnifying the business 
side of dentistry over the professional 
side. Sprinkled through the literature 
of the profession at that time were such 
phrases as “selling dentistry,” “charging 
all the traffic will bear,” and other 
commercial expressions that neither 
elevated dentistry nor added to the 
economic advantage or prestige of any of 
the members of the profession. Many 
of the men who argued in favor of these 
methods were earnestly seeking to better 
their economic status, owing to a realiza- 
tion of the fact that dentistry had not 
proved at all remunerative, but the 
trouble was that their economic theories 
were not sound, and most of them lam- 
entably failed of their purpose. To 
unduly stress commercialism in profes- 
sional life is usually to lose out both 
commercially and professionally. Sane 
methods of economics are necessary in 
conducting a dental practice, and this 
fact should be impressed on a student 
body, but the unseemly emphasis on so- 
called dental economics that we saw a 
few years ago, to the almost utter exclu- 
sion of a professional attitude, threat- 
ened to besmirch the good name of 
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dentistry, and to react most unfavorably 
on the public. The moment that the peo- 
ple are given the impression that dentists 
think more about the fees that they re- 
ceive than they do about the service that 
they render, there develops a distrust of 
dentists and a lowering of the status of 
the profession. Let us have the common 
sense to look well to the economic stabil- 
ity of ourselves and our families, but let 
us not, in doing so, sell our professional 
birthright for a mess of material pottage. 
THE NEXT TWENTY-FIVE YEARS 

To change from a consideration of the 
past twenty-five years to the prospect of 
the next twenty-five years is really a 
diverting task. The possibilities of the 
future are more intriguing than the ex- 
periences of the past, and while our pre- 
dictions may be more hazardous than a 
recital of the past events, we at least can 
muster a greater thrill in speculating on 
what is to come than in contemplating 
what has already gone. 

If I could impart to you a modicum 
of the vision that I think I see in the 
future, I cannot but feel that it might 
inspire you to renewed energy and a 
brighter hope as to the possible achiev- 
ments of the immediate future. At least, 
I am sure of one thing: if the profession 
does not advance at a very pronounced 
rate, it will be more from a lack of 
application than from lack of opportu- 
nity. The next twenty-five years should 
see some rather impressive advances, and 
there is a certain amount of fascination in 
predicting what those advances shall be. 

First, we must see a marked accelera- 
tion of the movement that has already 
been inaugurated for the care of children. 
Prevention of disease is of course always 
uppermost in our minds and the keynote 
of prevention is embodied in the prac- 
tice of children’s dentistry. How sig- 
nificant this is may be realized when we 
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consider what has already been accom- 
plished in this direction. Through the 
medium of caring for the children, we 
have been able to demonstrate the un- 
doubted benefit of early attention in 
numberless cases wherein we have suc- 
ceeded in gaining the cooperation of the 
parents and children. This being a dem- 
onstrated fact, the first thing for us to 
concentrate on is the education of the 
people along lines of advanced dentistry, 
to the end that children are brought to 
the dentist early enough to give him com- 
plete command of the situation. 

Our great limitation in efforts toward 
the widespread observance of oral hygiene 
among children has been due to the amaz- 
ing indifference on the part of appreciable 
numbers of the profession toward their 
fundamental obligation to children. This 
has been harped on so much and the pro- 
fession has been castigated so often that 
today we see an awakened conscience in 
the matter and a lessened tendency to 
ignore the care of children’s teeth. May- 
hap, in another quarter of a century, we 
shall be able to hold our heads up as a 
profession and face our bounden duty in 
this important particular. 


THE CONTROL OF CARIES 


Another manifestation that must come 
in the next twenty-five years is a solu- 
tion of the perplexing problem of dental 
caries. At least, we must learn more 
about the significant agencies in the etiol- 
ogy of decay. We must not content our- 
selves with the mere knowledge that an 
acid probably brings about decay; we 
should learn why decay develops in one 
mouth and not in another when, as far 
as we know, conditions are the same in 
both mouths and the structure of the 
teeth is the same. There is something 
more subtle in the modus operandi of 
caries than we have now learned, and . 
this is one of our problems in the next 
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quarter of a century. That it will be 
solved during the lifetime of some of 
those present on this occasion, I am san- 
guine enough to believe, for the reason 
that our research workers are becoming 
more and ever more earnest in their en- 
deavors and there are an ever-increasing 
number who are studying it. 


PYORRHEA 


Pyorrhea is another affection that has 
too long been baffling us. In no depart- 
ment of our service have we been more 
remiss in a recognition of early symptoms 
than in the disease in question. If a 
carious cavity develops, we have for the 
most part been able to detect it within 
a reasonable period, but too frequently 
we have permitted a serious impairment 
of the supporting structures of the teeth 
to progress almost beyond repair before 
we have recognized the fact. This is 
something that calls for our most earnest 
attention in the immediate future. 
Among patients who come to us at regu- 
lar intervals, there should no longer be 
any excu-e for the too prevalent neglect 
that we sometimes see on the part of 
dentists who are accounted reputable. It 
Is more important to detect periodontal 
disease than to detect caries. A tooth 
may be badly decayed and yet lend itself 
to successful treatment, but if the sup- 
porting tissues are permitted to become 
seriously impaired, the problem is im- 
measurably complicated and the tooth is 
frequently lost. We assuredly know 
more about the causes of disease of the 
supporting structures than we do about 
caries, though it is not always easy to 
recognize the particular cause in a given 
case. We shall some day be able to differ- 
entiate the various causes with greater 
accuracy than we do today, because— 
make no mistake—there is more than one 
cause of the destruction of the tissue sur- 
rounding the teeth. 


FOCAL INFECTION 

Another problem that we may safely 
assume will be more definitely cleared 
up is the one of focal infection. If this 
profession of ours cannot come to a more 
intelligent understanding on this subject 
than has been manifest in the past, | 
shall be disappointed, if I happen to be 
alive twenty-five years to tell the tale. 

My prediction is this that the recent 
period alluded to during which so many 
natural teeth have been unnecessarily 
sacrificed will be looked on as an ex- 
pression of mental aberration, and that 
we shall be a bit embarrassed in contem- 
plation of it. I also predict that, when 
the final solution of this problem shall 
arrive, it will be brought about more 
through the medium of clinical experi- 
ence than through laboratory tests; for 
while I have profound respect for the 
faithful work done by the laboratories of 
our self-sacrificing research workers, | 
must confess to a greater confidence in 
the manifestations that occur daily in the 
human mouth than in those observed in 
the test tube or through the use of litmus 
paper. No one can make me believe that 
with the clinical evidence of countless 
numbers of pulpless teeth doing good 
service for indefinite periods, lasting in 
many instances for nearly half a century 
without the slightest untoward effect, 
there is justification for the extraction 
of all pulpless teeth. The future must 
not minimize the danger of neglected and 
diseased teeth, but neither must it throw 
up its hands in deep dispair and promul- 
gate the fallacy that many diseased teeth 
cannot be made healthy and serviceable 
by proper treatment. 


OUR ETHICAL ASPECT IN TWENTY- 
FIVE YEARS 
To my mind, one of the most impor- 
tant developments in the next quarter of 
a century must come through the medium 
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of an awakened ethical consciousness on 
the part of the profession. It shall not 
profit us very much to advance our scien- 
tific lore or to perfect our technical skill 
unless we persistently build up an ethical 
concept that shall permeate the entire 
fabric of our professional life. Dentistry 
cannot establish itself as an integral’ part 
of the professions, or rank as a wholly 
honorable calling among men unless it 
assumes without cavil an ethical status 
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that shall place it beyond the bounds of 
a selfish commercialism or a narrow pro- 
vincialism. We can no more afford to 
prostitute our principles than to slight 
our technics, and, in the very fiber of our 
being, there must be ingrained the es- 
sence of morals and right living. Only 
in this way can the approaching twenty- 
five years come fully into fruition as a 
fitting heritage from the highest and best 
that has been consummated in the past. 


THE STREPTOCOCCI: RECENT OBSERVATIONS 
OF INTEREST TO THE DENTIST* 


By HENRY A. BARTELS, B.S., D.D.S., New York City 


HE important position assigned to 

the streptococci as inciting agents of 

numerous bodily ills has received 
added recognition during the past few 
years. The Thomsons,! of England, 
working at the Pickett Thomson Labora- 
tories, have compiled, since 1927, five 
volumes dealing with the characteristics 
of these micro-organisms. These volumes 
include both reviews of the literature 
and the research findings of these investi- 
gators. Indeed, the Thomsons believe 
that before they have completed their 
study of the streptococci, more than 10,- 
000 references pertaining to these or- 
ganisms will have been summarized. 
Ninety pages of this monumental work 


*From the Department of Oral Pathology, 
School of Dental and Oral Surgery, Columbia 
University. 

1. Thomson, D., and Thomson, R.: Mono- 
graph VIII. Researches on Réle of Streptococci 
in Oral and Dental Sepsis, Pickett Thomson 
Laboratory Annals, 5:1-90, 1929. Bacteriology 
of Normal Mouth, Pickett Thomson Labora- 
tory Annals, 8:55-81, 1932. 
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are devoted to “streptococci in oral and 
dental sepsis.” Recently, in this country, 
Williams? (1933), of the New York 
City Health Department Research Labor- 
atories, after many years of research and 
study, has written a book devoted entirely 
to “streptococci in health and disease.” 
In this paper, some of the observations 
and conclusions of these as well as other 
investigators will be presented with the 
hope that they may prove of interest to 
members of the profession whose duty it 
is to maintain the health of the oral cavity 
from the standpoint of both local and 
general body hygiene. 

Since the time streptococci were first 
noted, bacteriologists have attempted 
their classification through morphologic, 
cultural, biochemical and serologic tests. 
Though much progress has been made, it 
must be confessed at this time that no 
standard acceptable classification has as 

2. Williams, A. W.: Streptococci in Health 
and Disease, Baltimore: Williams and Wil- 
kins, 1933. 
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yet been reported. Some bacteriologists 
maintain that specific types of strepto- 
cocci produce specific kinds of lesions; 
while others believe that no specific species 
are found in various pathologic condi- 
tions, but that variation in the invasive, 
pyogenic and toxic characteristics of the 
streptococcus, together with differences 
in the susceptibility of the host, explains 
as Okell® states, the variegated pathologic 
and clinical patterns. Dr. Park, in the 
introduction to Dr. Williams’ book, 
writes: 

Thus, scarlet fever, erysipelas, septic sore 
throat, puerperal fever and septicemia may 
be caused, as many of us agree, not only by 
the same species but by the same type of 
species and even the same identical strain. 
It seems as if the temporary adaptation of 
the organism to growth in a special tissue or 
tissues frequently determines its virulence and 
the localization of its growth. 

At the present time, the classification 
of the streptococci most commonly em- 
ployed depends on their growth on a blood 
medium. According to the reactions in- 
duced in this medium, the streptococci 
may be divided into three large groups. 

1. Streptococcus viridans. These col- 
onies are surrounded by a green -zone, 
owing to the formation of hydrogen 
peroxide by the organism which combines 
with the hemoglobin of the blood, form- 
ing methemoglobin, which is green. 

2. Streptococcus haemolyticus. ‘These 
colonies are surrounded by a clear zone, 
owing to the destruction of the red cells. 

3. The nonhemolytic streptococcus. 
These colonies produce no appreciable 
change in the blood medium. 

Further subdivision of these types has 
been attempted, based on the reactions 
and the period of time necessary for their 
occurrence. For practical routine work, 
the three divisions given are commonly 


3. Okell, C. C.: Hemolytic Streptococci in 
Infectious Diseases, Lancet, 1:761 (April 9), 
815 (April 16), 867 (April 23) 1932. 


employed. Further subdivision by car- 
bohydrate fermentation reactions and 
agglutination absorption tests has not as 
yet furnished consistent results. As an 
instance of this fact, Williams mentions 
that the hemolytic streptococci, which 
have been shown to cause scarlet fever, 
may be subdivided into at least four ag- 
glutinative types by absorption tests of 
agglutinins. 
PRESENCE IN THE ORAL CAVITY 

The presence of numerous streptococci 
in the mouth, about and around the teeth 
and gums, has been noted by many in- 
vestigators during the past forty or more 
years. In 1906, Andrewes* reported 
that, according to Gordon’s investiga- 
tions, fluid from the normal mouth con- 
tains on an average between 10,000,000 
and 100,000,000 streptococci per cubic 
centimeter. Kligler® (1915) observed 
that 75 per cent of the bacterial flora of 
the normal mouth consisted of cocci, 
of which 40 per cent are streptococci. 
Brailorsky-Lounkevitch,® in the same 
year, noted that, at birth, the infant’s 
mouth is generally sterile. After a few 
hours, organisms begin to appear and, in 
a few days, the predominant organism is 
Streptococcus salivarius. With the erup- 
tion of the teeth and the formation of the 
gingival crevice and, in addition, in the 
presence of favorable areas for food re- 
tention, a mixed bacterial flora was 


_ found to inhabit the oral cavity, consisting 


of such microbes as the fusiform bacillus, 


4. Andrewes, F. W.: Evolution of Strep- 
tococci, Lancet, 2: 1415, 1906. 

5. Kligler, I. J.: Biochemical Study and 
Differentiation of Oral Bacteria with Special 
Reference to Dental Caries, J. Allied D. Soc., 
10: 141; 282; 445, 1915. 

6. Brailorsky-Lounkevitch, Z. A.: Contribu- 
tion to Study of Habitual Bacterial Flora of 
Normal Human Mouth of Babies, Children 
and Adults, Ann. de L’ Inst. Pasteur, 29 :379, 
1915. 
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spirochetes, the leptothrix and cladiothrix 
and various cocci and bacilli. The Thom- 
sons conclude from their extensive bac- 
teriologic investigations of the strepto- 
cocci of the normal mouth that: 

1. A large number of varieties of strep- 
tococci occur simultaneously in 100 per 
cent of normal mouths. 

2. The commonest varieties of strep- 
tococci are those belonging to the viridans 
group. 

3. The nonhemolytic or nonmethemo- 
globin-forming streptococci also occur in 
100 per cent of normal mouths, but they 
are not so numerous as the viridans group. 

4. The Streptococcus fecalis group, 
which occur chiefly in the intestines, are 
found only rarely in the mouth. 

5. Hemolytic streptococci occur seldom 
in the normal mouth, and if they do 
occur, they are present only in small num- 
bers. 

6. Many of the streptococci found in 
the normal mouth are potential pathogens 
and are capable of penetrating deeply into 
the tissues and into the deeper parts of 
the body, such as the apices of the teeth, 
the pericardium, the endocardium and the 
pleura. It is this potential pathogenicity 
which makes it so difficult to determine 
the part which may be played by these 
normal mouth streptococci in respiratory 
infections. 

7. The qualitative and quantitative 
streptococcal flora of the normal mouth 
and throat is constantly varying from 
week to week even in the same individual, 
and this fact adds another difficulty in 
determining the role of these organisms in 
colds and other respiratory infections. 

Williams also considers the strepto- 
cocci as potential pathogens, and she be- 
lieves that all individuals must be 
considered as potential carriers of dan- 
gerous streptococci. She qualifies this 
somewhat with the following statement, 
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“However, since the majority of people, 
particularly those living in densely popu- 
lated districts, seem to be able naturally 
to develop a more or less marked im- 
munity to many strains of streptococci 
the danger from such carriers through 
contact or droplet infection is not great.” 


VIRULENCE 

Streptococci vary in their ability to in- 
cite disease. Generally, when freshly 
isolated from acute lesions, they are fair- 
ly virulent. Rapid passage through ani- 
mals will increase the virulence of some 
streptococci to such a height that injection 
of but one chain intravenously into a 
rabbit will cause death. Virulence for 
animals does not necessarily lead to the 
conclusion that these organisms will be 
equally virulent for human beings. Le- 
sions known to occur from streptococcus 
invasion are endocarditis, myocardial 
lesions, abscesses, ulcers, eye infections, 
joint involvements and myositis. Rose- 
now’ claims that the streptococci possess- 
ing a low grade of virulence prefer to 
localize in such tissues as the heart valves, 
the joints and the tendinous ends of mus- 
cles. ‘Those of a moderate virulence pro- 
duce such conditions as iritis, myositis, 
ulcers of the stomach, cholecystitis and 
focal lesions of the kidney ; while those of 
a high virulence tend to cause infections 
of the lungs and death from bacteremia. 
Rosenow, in concluding his article, says: 

The underlying physicochemical conditions 
that determine elective localization of living 
bacteria are undoubtedly similar to, yet as 
obscure as, those that determine the specific 
pharmacodynamic action of drugs and chem- 
icals. However, the fact that certain strep- 
tococci possessing elective localizing power, 
especially those from ulcers of the stomach, 


7. Rosenow, E. C.: Elective Localization of 
Bacteria, in Newer Knowledge of Bac- 
teriology and Immunology (ed. Jordan, E. O., 
and Falk, I. S.), Chicago University Press, 
p. 576, 1928. 


Bartels—Streptococci 1821 


myositis, epidemic hiccup and encephalitis, 
have been shown to produce free poisons or 
toxins in broth cultures and within the bac- 
terial cell which have the power to injure 
electively the tissues or organs in which the 
respective living bacteria localize and produce 
lesions, throws important light on the prob- 
lems of how the bacteria overcome the in- 
herent resistance of tissues to invasion. 


MODE OF INFECTION 

When the intact skin or mucous mem- 
brane becomes traumatized sufficiently 
that a break in its continuity results, in- 
gress of micro-organisms may occur. The 
pathologic damage which results is de- 
pendent on the virulence, number and 
type of bacteria present, as well as on the 
susceptibility of the tissues of the host. 
Decreased bodily resistance resulting 
from overwork, starvation or exposure 
reduces the body defense. 

Often the streptococci are not the ini- 
tial incitant, but are secondary invaders. 
Owing to their potential pathogenicity 
and their ability to increase rapidly in 
virulence in a proper environment, they 
soon assume a role of primary importance 
in the lesion. As a result of this, the 
pathologic condition progresses either as 
a mixed infection, or as a streptococcus 
infection superimposed on an injured area 
caused originally by some other micro- 
organism. 

ORAL INFECTIONS 

Some of the oral manifestations of 
disease in which the streptococci are said 
to be the inciting agents are: 

1. Streptococcal stomatitis. Here ac- 
cording to Mead,* we may find hyper- 
trophied gingiva which appear congested, 
bleed easily and are painful in the acute 
stage. In milder types, a reddened area 
about the necks of the teeth which bleeds 
easily may be found. The condition may 


8. Mead, S. V.: Streptococcic Stomatitis, 
Mil. Surgeon, 70:238 (March) 1932, 


be localized to the gingiva about several 
teeth or may involve the entire ridge. 
Mead believes it may follow a septic sore 
throat and occur in mouths having poor 
hygienic care. He claims to have isolated 
Streptococcus viridans as the inciting 
agent. 

2. Streptococcal glossitis. According to 
the Thomsons, although the literature is 
scanty concerning this type of infection, 
there is some evidence that streptococci 
are capable of producing painful inflam- 
mation of the tongue. Organisms belong- 
ing to the green-producing streptococci 
were found in the deeper portions of the 
tongue. Among others, they cite French,°® 
who, in 1922, stated that the lymphoid 
structures on the base of the tongue and 
the white coating on the dorsum are 
sources of systemic infection. On the 
tongues also of patients suffering with 
pernicious anemia, streptococci have been 
found. At one time, some investigators 
ascribed as the cause of pernicious anemia 
infections of this type. 

3. Pyorrhea. Various organisms have 
been presented as the etiologic agent of 
this disease, including the ameba, lepto- 
thrix, spirochete and fusiform bacillus 
and, naturally, the streptococci. The 
Thomsons state that the number of varie- 
ties of streptococci found in the gingival 
crevice in unhealthy conditions is very 
large and, at present, it would be extreme- 
ly difficult to ascertain which of these 
varieties was truly pathogenic. They 
call attention to the invasive character of 
these streptococci and to their finding 
them in the deeper structures of the gin- 
giva. Other investigators believe that the 
streptococci are the initial invaders in 
pyorrhea and prepare, through their ac- 
tivities, an environment suitable for the 


9. French, T. R.: Tongue as Source of 
Infection, New York M. J., 115:725 (June 
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proliferation of other organisms which 
may act as secondary invaders. 

4, Dental caries. The exact status of 
the streptococci in this complex problem 
is as yet unanswered. That they may be 
found in carious teeth and deep in the 
dentin is admitted. Some discussion has 
arisen as to the probability of their being 
mistaken for Bacillus acidophilus, since 
Streptococcus mutans and B. acidophilus 
are both rather pleomorphic. The Thom- 
sons quote from the second report of 
McIntosh, James and Lazarus-Barlow 
as follows: 

In 61 per cent of cases in which the or- 
ganism [B. acidophilus| was isolated, it was 
found, in some cultures, to resemble a 
streptococcus so closely in morphology that it 
was only after repeated subculture that the 
organism was finally classified as B. acido- 
philus odontolyticus II. 

Streptococcus mutans grows as a non- 
capsulated coccus in long chains in alka- 
line mediums, and in acid mediums it 
occurs as a bacillus, according to the 
Thomsons. At present, therefore, the 
significance of the streptococci in dental 
caries cannot be definitely excluded nor 
determined, but we must await further 
evidence in order to arrive at their exact 
status. 

5. Apical dental infections. The or- 
ganisms most predominantly found at the 
apices of-teeth are the streptococci, present 
often in pure culture. In some instances, 
streptococci producing hemolysis or the 
nonhemolytic varieties are present, but 
generally the green-producing strepto- 
cocci are those found. The chief source 
of infection is via the pulp canal, although 
extension from the gingiva and peridental 
membrane or by way of the blood stream 
also must be taken into consideration. 
Crowe!® claims to have isolated from the 


10. Crowe, H. W.: Specific Vaccine Treat- 
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apices of teeth streptococci which he terms 
osteotrophic, since, in rabbits, he found 
that, after injection with these organisms, 
bony granulomatous infections accompa- 
nied by bone absorption and fibrous tissue 
formation occurred. Other investigators 
have not been able so far to corroborate his 
findings. That streptococci isolated from 
the root apex can induce pathologic lesions 
in animals has been reported by many ob- 
servers, including Rosenow, Haden and 
Price. 

6. Abscesses and ulcers. Acute local 
inflammations of the mucous membrane 
of the mouth leading to abscess and 
ulcer formation have been shown to be 
due to streptococci. Generally, in this 
type of abscess, hemolytic streptococci as 
well as other organisms may be found. 


THE RHEUMATIC STATE 


During the past few years, much study 
has been given to rheumatism and its al- 
lied conditions. The necessity for this 
type of study becomes obvious in view of 
the statistics concerning the economic loss 
caused by these arthritic conditions. Pem- 
berton, according to Williams, found that 
“in Berlin alone, arthritis is a cause of 
three to four times more disability re- 
quiring pension payments than is tuber- 
culosis,” and that “in Massachusetts, 
arthritis disability involves about 150,000 
persons in contrast to 75,000 cases of 
tuberculosis.” 

Arthritis may be divided into two 
groups, infectious and noninfectious. The 
organisms most condemned as the incitant 
of the infectious type of arthritis are the 
streptococci belonging to the viridans 
group. Some of the recent investigations 
concerning these organisms and_ their 
method of producing the infectious ar- 
thritis may be summarized as follows: 


E 


Bartels—Streptococci 


1. Dr. Cecil!! believes that the se- 
quence of events is (1) development of 
a focus of infection, from which (2) the 
bacteria enter the blood stream and (3) 
localize in the joints, where they induce 
infection, arthritis resulting. Dr. Cecil 
states that nearly all pathogenic bacteria 
can, under proper conditions, invade the 
joint and incite inflammation in it, this 
being particularly true of the common 
pathogens of the oral cavity. He stresses 
the importance of the streptococci, es- 
pecially the green producing type. 

2. Freiberg and Dorst!* believe it is 


11. Cecil, R. L.: Modern Conception of 
Arthritis, J. Lab. & Clin. Med., 15:1117 (Sept.) 
1930. 

12. Freiberg, J. A., and Dorst, S. E.: Allergic 
Joint, J. Lab. & Clin. Med., 15:1109 (Aug.) 
1930. 
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not necessary for the organisms to invade 
the joint. They think that the organisms 
remain in the focus elsewhere in the body 
and, through the liberation of toxic prod- 
ucts, the joint is kept in a hypersensitive 
or allergic condition. In a joint so sen- 
sitized, “‘a flare up’ occurs whenever 
it is reexposed to toxic material. 

3. Some believe that a specific type of 
streptococcus is the cause of infectious 
arthritis; while others think that a filter- 
able virus is responsible, and, still others, 
a combination of a filterable virus and a 
streptococcus. 

The importance of streptococci in this 
condition is admitted by the great major- 
ity, and these investigators stress the value 
of removing foci as an aid in combating 
this disease. 


PAGET’S DISEASE (OSTEITIS DEFORMANS) AND ITS 
EFFECT ON MAXILLARY BONES AND TEETH 


By LEWIS FOX, D.D.S., South Norwalk, Conn. 


ENTAL textbooks and periodicals 
at the present writing contain prac- 
tically no reference, if any at all, 

to the incidence of osteitis deformans and 
its necessary study as a result of struc- 
tural changes which it initiates in tissues 
with which we are intimately associated 
and which we, as a profession, have been 
charged with the guardianship of. 
Josephine P. Hunt, Librarian of the 
American Dental Association, in a per- 
sonal communication states, ‘There is 
just about nothing on the subject of os- 
teitis deformans in relation to dentistry.” 
The reason for this seeming void in 
the pages of our standard textbooks and 
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periodicals has, up to the present time, 
apparently been the rarity of the disease 
and the obscurity of any objective mouth 
symptoms. Among 20,000 medical pa- 
tients examined at Johns Hopkins Hos- 
pital, only two cases of osteitis defor- 
mans were seen, although about 500 
cases have been recorded in medical 
literature since the first case was accu- 
rately described by Sir James Paget in 
1876. The structural changes occurring 
in the maxillary bones and teeth as a re- 
sult of the attack of the osteitis should 
be sufficient reason for the inclusion of 
this disease in our literature and ref- 
erence books. (Figs. 5 and 6.) 
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Osteitis deformans is a chronic disease 
of the skeleton, generally symptomless in 
its development, and having its incipiency 
in persons between the ages of 45 and 50. 
Males are more susceptible than females. 
There is undoubtedly an hereditary tend- 
ency, percentages in various series having 
ranged from 7 to 29 per cent of cases 
examined. 

ETIOLOGY 

Since Paget’s time, numerous theories 
have been advanced as to the cause of 
the disease, but the practical application 
and scientific proof of these theories have 
failed to satisfy medical authorities that 
they are definite factors in the causation 
of the osteitis. Gout, rheumatism, syph- 
ilis, bacterial infection, trauma, malig- 
nant disease, disorders of the endocrine 
glands and trophic nerves and arterio- 
have all been advanced as 
factors in the etiology. The retention of 
calcium, magnesium and phosphorus and 
a loss of sulphur in cases of osteitis de- 
formans as recorded by certain research 
workers indicates the possibility of a seri- 
ous disturbance in the metabolism of some 
of the inorganic elements of the body. 
Rabinowitch' ventures the guess that Pa- 
get’s disease belongs to the so-called 
metabolic diseases rather than to the in- 
fectious disorders. 


sclerosis 


PATHOLOGY 

The process is generally confined to 
the skull and long bones, but the entire 
skeletal framework of the body may be 
ravaged or attacked. The skull is 
always involved and the skull cap be- 
comes enormously thickened and _ en- 
larged, a change in the size of the pa- 
tient’s headgear becoming necessary at 


1. Rabinowitch, I. M.: Metabolic Studies 
in Case of Osteitis Deformans, J. Nutrition, 
§:325 (July), 1932. 


The Journal of the American Dental Association 


frequent intervals. Changes wrought in 
the osseous structures of the jaws during 
the course of the disease seem to be con- 
fined solely to the maxillary bones and 
teeth, although Seldin recently reported 
a case of osteitis deformans involving the 
anterior region of the mandible.2 The 
changes are bilateral. Salman* reports 
a case of Paget’s disease involving the 
maxillary bones in which the chief com- 
plaint of the patient was general bilateral 
enlargement of the maxillary bones. The 
mandible in this report was normal. The 
bone involvement in osteitis deformans 
consists of widespread rarefaction (ma- 


Fig. 1.—Skull showing marked thickening, 
hyperostotic in type, more marked in frontal 


region and region of vertex of skull. 
The outlines of the tables and the diploe 
are lost over the vertex and frontal bone. 
There is a general woolly appearance of 
the whole cranium. The occiptal bone sets 
low on the axis and atlas. Every part of 
the cranium is involved. The _ thickened 
skull wall appears to be porous. The pit- 
uitary fossa is larger than normal. The 
mastoid region is clear and does not show 


much involvement. 


2. Seldin, N. A.: D. Cosmos, 75: 691-692 
(July) 1933. 

3. Salman, Irving: D. Cosmus, 72: 137-140 
(Feb.) 1930. 
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lacia) and formation of new _ bone 
(ossification), the latter essentially of 
connective tissue origin. Pathologically, 
the progress of the disease seems to be 
divided into the stages of fibrosis, degen- 
eration, cyst formation and reossification. 
In the later stages of the disease, the dis- 
tinction and differentiation between com- 
pact and cancellous bone is lost and the 
medulla is occupied by calcified fibro- 
osteoid tissue. Owing to the processes of 
resorption and fibro-osteoid substitution, 
softening and subsequent bowing of the 
long bones result when the disease enters 
the adult stage. There is a general thick- 
ening of all the affected bones. 


SYMPTOMS 

The symptoms are chiefly concerned 
with the deformities and as such are 
usually objective. In cases of long dura- 
tion and development, the picture is 
quite a singular one. The whole cal- 
varium is much enlarged and the head 
is carried forward with the chin almost 
resting on the chest. The spine is bent 
markedly forward and the legs and arms 
are bowed. As a result of the deformi- 
ties, there is a marked reduction in stat- 
ure, often as much as 6 inches. It is 
not uncommon to diagnose a case of 
Paget’s disease on the basis of general 
external confirmation with no attending 
symptoms and then, by means of roent- 
genographic examination, find extensive 
bony involvement. 

The subjective symptoms may be many 
and varied, fatigue, general weakness, 
cardiovascular symptoms, impairment of 
sight and hearing and pain being among 
those most commonly mentioned. Frac- 
tures following some trifling trauma are 
of frequent occurrence and usually heal 
without difficulty. Spontaneous frac- 
tures are rare. 

Osteitis fibrosa cystica, or Reckling- 


hausen’s disease, which closely resembles 
osteitis deformans, is usually a disease of 
youth. The pathologic processes of both 
these diseases are fundamentally similar, 
especially in the earlier stages. Von 
Recklinghausen* has classified Paget’s 
disease as a hyperostotic malacia and os- 
teitis fibrosa as a simple metaplastic mala- 
cia. 

In osteitis deformans, the pathologic 
process in bones is the softening produced 
by resorption and fibro-osteoid tissue sub- 


‘ Fig. 2.—Pelvis and femur, right side, show- 

ing characteristic cystic areas with hypero- 
stosis. The neck of the femur is contracted 
and a moderate amount of coxa vara is pres- 
ent. The bodies of the lower lumbar verte- 
brae are widened and the same characteristic 
pathologic process is present as described in 
the pelvis. The lower end of the femur at 
the condyle shows a moderate amount of 
osteitis fibrosis or hyperporosis. 


4. Hirsch, I. S.: General Osteitis Fibrosa, 
J. Radiol., 12: 44-72 (June), 505-516, (July) 
1929. 
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stitution with resulting deformity. The 
fibro-osteoid tissue becomes calcified and 
the new bone produces the hyperostotic 
changes with sclerosis and eburnation. 
In osteitis fibrosa cystica, the fibro- 
osteoid tissue partly degenerates instead 
of calcifying as in Paget’s disease and, as 
a result, we have the cystic formation 
associated with this form of malacia. 
The strange phenomenon associated with 
both conditions is that, in many cases, 


Fig. 3.—Pelvis and femur, left side; 
diagnosis same as for right side (Fig. 2). 


the long bones may show the characteris- 
tic changes of Recklinghausen’s disease, 
while the skull bones may have the ap- 
pearance characteristic of osteitis de- 
formans. Locke® says of osteitis fibrosa 
cystica: ‘“The long bones are most often 
involved, but in the generalized form any 


5. Locke, E. A., in Cecil, R. L.: Textbook 
of Medicine, Philadelphia: W. B. Saunders 
Co., 1930. , 
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or every bone except the skull may be 
affected.” It is not possible always to 
make a sharp and clear clinical distinc- 
tion between these two types of malacia. 


PROGNOSIS 


Patients enjoy fair general health and, 
for the most part, live to old age. Death 
is rarely a direct result of the osteitis. 
The thickening of the skull and en- 


Fig. 4.—Tibia and fibula, right side, show- 
ing no involvement. 


croachment on the cranial cavity may 
cause headache, pressure symptoms or 
mental change. 


ROENTGENOGRAPHIC FINDINGS 
The gross picture is that of a com- 
bined process of rarefaction and ossifica- 
tion. The normal bony architecture is 
entirely altered, the bony tissue appear- 
ing to be feathery or spongious, with 


‘ 
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Areas of dense bone 


poor organization. 
are often present and small cysts are oc- 


casionally seen. The roentgenographic 
appearance of the skull is generally path- 
ognomonic. "The marked assymetry, 
general enlargement and deformity are 
highly characteristic. ‘The walls of the 
skull are thickened and spongious in tex- 
ture, the mass between the inner and 
outer tables having a sort of “nigger- 
wool” appearance. At present, the roent- 
gen rays afford the only means of de- 
tecting the disease in its early stages and 
their more frequent use will bring a 
comparatively rare disease into recogni- 
tion as one of the more common bone 
disorders of today. 
TREATMENT 

At present, no specific or entirely ef- 
fective treatment for osteitis deformans 
is known. ‘Treatment for relief of ob- 
jective symptoms such as analgesia and 
counterirritation for relief of trouble- 
some pain are indicated. Parathyroid, 
thyroid, calcium and suparenal cortex 
hormone therapy should be tried. Foci 
of infection should be looked for and 
eradicated. Tonics may be useful. 


CASE REPORT 

History—H., a man, American, an ex- 
college professor, aged 73, was first examined 
in January, 1930. For some time, he had no- 
ticed an enlargement in the calvarium, neces- 
sitating a change in the size of the headgear 
at different periods. Roentgenograms of the 
skull, right and left hip and right and left 
knee had been taken and a diagnosis of 
Paget’s disease made by his physician as a 
result of the roentgenographic and clinical 
findings. (Figs. 1-5.) 

At the time of his first visit, the patient 
complained that, whereas he had always been 
rather placid, he now was very irritable and 
was obliged to discontinue his work because 
of lack of interest. His memory was also 
failing. 

Examination—A dental appointment was 
made to determine whether his oral condi- 
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tion might bear any relationship to the ostei- 
tis, on the basis of a focal infection. Clinical 
intraoral examination showed the mouth to 
be in an excellent state of health for one so 
advanced in years. The upper maxillary 
arch presented a marked bilateral enlarge- 
ment, completely disproportionate to the mid- 
dle and lower third of the patient’s facial 
features. The teeth showed an average 
amount of care and restoration and there 
was little active caries. The teeth missing 
were the lower right first permanent molar 
and lower left first and second molars. The 


Fig. 5—Tibia and fibula, left side, show- 


‘ing no involvement. 


latter teeth were replaced by a bridge using 
gold shell crowns as abutments with the 
second bicuspid and third molar as abutment 
teeth. The-upper teeth were all in situ with 
the exception of the upper right first molar, 
the loss of which was quite imperceptible, be- 
cause of the mesial drifting of the second 
and third molars. The gum was firm and 
pink, although slight atrophic changes due 
to senility were present. 

Scrutinization of the physical stature of 


) 
’ 
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the patient revealed the general conforma- 
tion associated with Paget’s disease, namely, 
the gigantic skull and the slight bending for- 
ward of the spine. The arms and legs 
showed little or no bowing. 
Roentgenographic examination of the teeth 
by the intra-oral method resulted in the fol- 
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growths and irregularity of the roots of all 
the maxillary teeth showing an exostosed and 
sclerosed condition of these roots; bone tissue 
of the upper arch feathery and spongious in 
tion associated with Paget’s disease, namely, 
appearance; mandible normal with the ex- 
ception of periapical involvement of the lower 


DENTAL ROENTGENOGRAM 


Upper Molars Bicuspids & Cuspid 


Central & Lateral 


Cuspid & Bicuspids 


Incisors 


Lower Molars Bicuspids & Cuspid 


Central & Lateral 


Cuspid & Bicuspids Lower Molars 


Incisors 


Fig. 6.—Intra-oral roentgenograms, showing cystic involvement of apices of maxillary 
bones and teeth. Rarefaction and ossification are apparent. The apices of the teeth show 
knobby growths (exostosis) and sclerosis. The mandibular bone and tceth are noz-mal except 
for periapical involvement of the lower left third molar. 


DENTAL ROENTGENOGRAM 


Upper Molars Bicuspids & Cuspid 


Central & Lateral 


Cuspid & Bicuspids 


Upper Molars 


Incisors 


Bicuspids & Cuspid 


Lower Molars 


Central & Lateral 


Lower Molars Cuspid & Bicuspids 


Incisors 


Fig. 7.—Intra-oral rcentgenograms two years after extraction of maxillary teeth, posterior 


to cuspids, bilaterally. 


The new bone still shows areas of rarefaction and ossification. 


The 


maxillary bone seems cloudy and honey-combed, with here and there an area of condensation. 


Normal trabeculation of bone is absent. 


The mandibular bone and teeth are normal, with 


the exception of a radiolucent area at the apex of the lower second bicuspid. 


lowing findings: Cystic involvement of the 
apices of practically all the maxillary teeth 
with rarefaction; the presence of knobby 


left third molar. The lower teeth and jaw 
showed none of the effects of the influences 
which disturbed the upper arch. (Fig. 6.) 
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The examination and report by Charles W. 
Perkins, M. D. on roentgenograms pertain- 
ing to the case were: 

Roentgenologic examination of the skull 
shows marked thickening, hyperostotic in 
type, more marked in the frontal region and 
the region of the vertex of the skull. The 
outlines of the tables and the diploe is lost 
over the vertex and frontal bone. There is 
a general woolly appearance of the whole 
cranium. The occipital bone sets low on 
the axis and atlas. Every part of the cra- 
nium is involved. The thickened skull wall 
appears to be porous. The pituitary fossa 
is larger than normal. The mastoid region 
is clear and does not show much involve- 
ment. (Fig. 1.) 

Examination of the pelvis, including the 
iliac bones, wings, sacrum and upper femur 
on both sides, shows characteristic cystic 
areas with hyperostosis. The neck of the 
femurs are contracted and a _ moderate 
amount of coxa vara is present. The bodies 
of the lower lumbar vertebrae are widened 
and the same characteristic pathologic process 
is present as described in the pelvis. The 
lower ends of both femurs at the condyles 
show a moderate amount of ostetis fibrosis 
or hyperporosis. (Figs. 2-3.) 

The tibia and fibula do not appear to be 
involved. (Figs. 4-5.) 

All the foregoing findings suggest the pres- 
ence of osteitis deformans or Paget’s disease. 
There is considerable similarity in the bone 
condition in this case suggestive of Reckling- 
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hausen’s disease. The main factors in the 
examination are more evidently indicative of 
Paget’s disease. 

Treatment.—Subsequently, the right and 
left maxillary teeth posterior to the cuspids 
bilaterally were extracted and a partial den- 
ture installed. The lower left third molar 
and bridge were removed. 

Course.—Approximately two years later, the 
patient, who had been abroad, came in for 
routine dental examination. Roentgeno- 
graphic examination at this time showed a 
peculiar type of bone regeneration in the 
areas where the teeth had been removed. 
Areas of rarefaction and ossification were 
distinguishable. The maxillary picture seemed 
to present a cloudy honeycombed tissue with 
here and there an area of condensation. Nor- 
mal trabeculation of bone was absent. The 
mandible again appeared devoid of any ab- 
normality. A radiolucent area was present 
at the apex of the lower second bicuspid. 
(Fig. 7.) 

SUMMARY 

From the roentgenographic and clini- 
cal findings relative to the foregoing case 
report, it seems quite definite that a posi- 
tive relationship exists between osteitis 
deformans and the maxillary structures 
and teeth in that the normal structures 
of these tissues are vitally affected by the 
incidence of the disease. 

85 Washington Street. 


HISTORY OF MOVEMENT TO ADVANCE ORAL 
DIAGNOSIS* 


By ORVILLE S. LONG, D.D.S., New York City 


HE movement to advance the most 

fundamental phase of our profession 

had its birth nearly fifteen years ago 

in the heart and soul of a member of the 

*Read at the organization meeting of the 

American Association for the Advancement 

of Oral Diagnosis, Buffalo, N. Y., Sept. 12, 
1932, 
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dental profession, who felt that the pro- 
cedure in his practice for making an oral 
diagnosis was inadequate for the best 
treatment, health service, prevention, 
mouth planning and all oral procedures. 

He also had a desire to give every 


dental undergraduate and every dentist 


& 
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in the dental profession, including him- 
self, an opportunity to become a better 
humanitarian, a better professional man, 
a better pathologist, a better diagnosti- 
cian and a more capable consultant with 
our brothers in the adjoining field of 
health service. 

This prompted him to discuss the sub- 
ject with his confréres and consult with 
them as to how such a plan could be 
worked out. There were varied opinions 
expressed as to what should constitute 
an oral diagnosis and how it could be 
given more attention and study by the 
dental colleges, state boards of dental 
examiners and the established profession. 

He felt that, in making an oral diag- 
nosis, the findings should be recorded 
on a separate and regular oral diagnosis 
chart and, in the beginning of 1920, a 
circular letter was sent out to approxi- 
mately seventy-five prominent members 
of the dental profession in the United 
States, asking them to send him one of 
their oral diagnosis charts or if they were 
not using such a chart, any suggestions 
they might have as to what they con- 
sidered should be the data recorded and 
the best arrangement of these data for 
a practical and complete oral diagnosis 
chart for use in private practice. 

The replies from a number of these 
men indicated that they had no separate 
or regular oral diagnosis chart, but the 
material and the suggestions received 
were very encouraging and helpful and 
gave an added impetus to advance a 
neglected and most basic phase of our 
profession. 

He continued his search for material 
and suggestions to make possible the 
designing of a separate and complete oral 
diagnosis chart. In collaboration with 
several of his confréres, a pedodontic 
oral diagnosis chart was designed in 
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1924-1925. This prompted the prepara- 
tion of the following questionnaires: 


QUESTIONNAIRE NUMBER ONE 
1. Should oral diagnosis be included in 
the undergraduate curriculum? 
2. What should be its scope? 
3. Should the findings be recorded on a 
chart designed for that purpose? 


QUESTIONNAIRE NUMBER TWO 

1. Should the subject of oral diagnosis 
have a place on the state boards of dental 
examiners? 

2. What should be its scope? 

3. Will preventive dentistry succeed just 
in proportion, only, as oral diagnosis is 
made correctly, education and _ instruction 
are given and the cooperation of the patient 
is obtained and maintained? 

4. Should postgraduate study in oral 
diagnosis be given a conspicuous place in 
our local, state, national and _ international 
meetings? 

5. What would be the effect on dental 
education and dentistry, if a well-conducted 
and well-equipped clinic on oral diagnosis 
was inaugurated in every dental college and 
made part of its curriculum? 


QUESTIONNAIRE NUMBER THREE 

1. Should oral diagnosis be included in 
the undergraduate curriculum? 

2. What should be its scope? 

3. How should it be taught and made 
applicable to practice? 

4. Should the findings be recorded on a 
chart designed for that purpose? 

5. Is a regular course in oral diagnosis 
included in the curriculum of the dental 
colleges of this country? 

6. What is its scope? 

7. Should dental colleges be equipped to 
give postgraduate study in oral diagnosis? 


QUESTIONNAIRE NUMBER FOUR 

1. How much value do you attach to 
transillumination as a diagnostic aid in oral 
diagnosis ? 

2. How does it compare with the electro- 
diagnostic test and the roentgenogram in 
oral diagnosis? 

3. Would you place roentgen rays above 
all other means employed in oral diagnosis? 

4. What procedure do you employ in 
making an oral diagnosis? 

5. On what basis can the physician and 
the dentist do “teamwork” in rendering 
their services to the patient? 
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QUESTIONNAIRE NUMBER FIVE 


1. Should a well-equipped and well-con- 
ducted clinic on oral diagnosis be included 
in the curriculum of the undergraduate 
dental student? 

2. Should lectures on oral diagnosis be 
given with the clinics or in a separate 
course? 

3. What should be the 
lectures and clinics? 

4. What would be the effect on dental 
education and dentistry if such a procedure 
was inaugurated in every dental college and 
made part of its curriculum? 

5. Would your college be willing to co- 
operate and give its support by inaugurat- 
ing such a procedure? 

These questionnaires were sent out in 
search of further information and sug- 
gestions that would help to realize the 
objective. Through replies received from 
these questionnaires and the discussion in 
their development, etc., the idea of a sur- 
vey of the status of oral diagnosis in the 
United States and Canada was conceived 
in order that his object could be brought 
nearer realization. 

This survey was sponsored by the 
Second District Dental Society of the 
State of New York. Following are ex- 
cerpts from the minutes of an executive 
council meeting of the society, Nov. 14, 
1927. “It was moved that a commission 
of three members be appointed by said 
society to make a survey. of the status of 
oral diagnosis in the United States and 
Canada, and for the first year they be 
directed to formulate a plan of operation 
to be presented to said society for adop- 
tion.” The motion was carried, and the 
society appointed a commission of three 
of its members to act in such a capacity. 
The following preliminary report was 
prepared in accordance with the motion 
quoted and submitted to the society, Oct. 
8, 1928, and approved. 

In December, 1926, the Dental Edu- 
cational Council of America included 
the subject of oral diagnosis for the first 


scope of such 
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time as a separate subject in the dental 
curriculum. The curriculum as revised 
at that time is suggested, but not re- 
quired, and contains four new subjects, 
that of oral diagnosis being placed under 
the division of clinical practice. 

The development of oral diagnosis has 
been retarded, although its importance is 
second to none. This retardation may be 
due to the lack of interest which the 
medical profession as a whole has mani- 
fested toward dental pathosis, fostered 
by the inability, or indisposition, of many 
dental practitioners to render oral diag- 
nostic reports of value to physicians. 

Owing to the wide divergence of 
opinions and_ procedures prevailing 
among members of the dental profession 
and the dental schools regarding oral 
diagnosis in its practical application and 
reports of findings, it is evident that at- 
tention directed to the subject would be 
a factor in helping to establish it firmly 
as a separate subject with more uni- 
formity in procedures and reports. 

The first requirement was the obtain- 
ing of a satisfactory definition of the term 
“oral diagnosis,” and one is submitted 
which it is thought fulfils requirements 
from both the dental and the medical 
aspect: Oral diagnosis is the art or act of 
recognizing the presence of morbid or 
otherwise abnormal conditions of the 
teeth and of the accessory or adjacent 
oral tissues from their signs or symptoms, 
and deciding as to their character. 

The second consideration was the out- 
lining of subjects and procedures em- 
braced. For this purpose, a syllabus was 
prepared, but the commission has not un- 
dertaken the preparation of charts of 
practical outlines. 

We felt that a clear understanding 
should be had as to what is meant by the 
term “oral diagnosis.” While the ap- 
pended syllabus covers in detail all the 
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factors that we consider essential, it is 
not intended to serve as a chart, because 
many of the items embraced by the case 
history come within the province of the 
physician; yet the dentist should feel at 
liberty to inquire as to the findings of any 
particular diagnostic test which he con- 
siders an aid in oral diagnosis. 

To conduct the survey, a copy of this 
report was sent to all the dental colleges, 
state examining boards and selected in- 
dividuals, with a request for their opin- 
ions and criticisms. Inquiry is being made 
as to whether oral diagnosis is an entity 
in their respective activities. If it is not, 
they are requested to state whether, in 
their opinion, the subject is considered of 
sufficient importance to warrant its being 
considered as such. 

In view of the importance which oral 
diagnosis is attaining, routine methods of 
conducting examinations and reporting 
findings should ke established. To this 
end, it is submitted that a separate course 
and a separate ¢linic in oral diagnosis in 
dental colleges would serve such a pur- 
pose. The survey will endeavor to ascer- 
tain the scope of the courses in oral 
diagnosis in the various colleges and in 
how many the course has been established 
in conjunction with a separate clinic. In- 
quiry will be made as to the status of oral 
diagnosis in the state board examinations. 

In the case of state boards, the dignity 
of a separate head for oral diagnosis 
would tend to establish its importance 
and require candidates to prepare them- 
selves to take clinical and written tests in 
this subject as a fundamental basis for 
determining their qualifications, the re- 
sult of the clinical findings to be submitted 
in the form of a report on oral diagnosis 
which would convey all the diagnostic in- 
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formation required by an internist. In 
practice, reports of this character will 
serve also as records for future reference 
and for the compilation of statistics. 

In respect to examinations by qualify- 
ing boards, Dr. Gies, in his report on den- 
tal education, says: ““Written tests should 
be regarded as incidental in value and sub- 
ordinated accordingly. “he recurrence 
of particular questions year by year, in 
the written examinations conducted by 
some boards, has become well known to 
dental students. Competent examiners 
can ascertain all that is significant for a 
proper rating through searching tests 
that include problems of diagnosis and 
procedure.” 

The following procedure, based on 
that used at the Mayo Clinic, presents 
commendable features for reports on oral 
diagnosis: 

If the report of the oral diagnosis is to 
be submitted to a physician for his con- 
sideration as to its possible relationship to 
systemic disturbances, the findings should 
be divided into two classes: 1. Conditions 
which require operative procedures for 
the alleviation of dental pathosis or ab- 
normality irrespective of their possible 
relationship to systemic involvement. 2. 
Conditions favorable to the existence of 
dental pathosis in the absence of direct 
evidence to that effect. These would in- 
clude pulpless teeth roentgenologically 
negative, and other conditions to be deter- 
mined in the individual case. 

The Commission believes a report of 
oral diagnosis will be of more value to 
the physician, if the dentist, after a study 
of the dental conditions and the personal 
and family history of the patient, gives 
his opinion as to the risk involved in re- 
taining pulpless teeth. 


Long—Movement io Advance Oral Diagnosis 1833 


SYLLABUS FOR ORAL DIAGNOSIS 


Record only deviations from normal. 


Armamentarium 
Instruments for examination including probes 
and thermometer, charts and pencils 


1 General observation of the patient 
II Chief complaint 
III Clinical examination 
Face 
Contour 
Size 
Color 
Lips 
Labium frenum 


Abnormalities 
Nerves 
Motor 
Sensory 


Diseases 
Gums or gingivae 
Abnormalities 
Appearance 
Contour 
Growths 
Hypertrophy 
Diseases 
Muscle attachments 
Peridental membrane 
Diseases 
Oral mucous membrane and supporting tissue 
Growths 
Hypertrophy 
Abrasion 
Secretions 
Diseases 
Tongue 
Shape 
Size 
Color 
Epithelium 
Papillae 
Surface coating 
Light, moderate or heavy 
Diseases 
Growths 
Muscles 
Frenum linguae 
Abnormalities 


Aids 


Transillumination 
Tests for vitality 


gital—palpation 
Percussion 

Impressions, study or record 
Roentgenograms 
Bacteriologic findings 
Photographs 


Teeth 
Occlusion 
Abnormalities 
Type 
Absence 
Shape 


Supernumerary 

Diseases 
Abrasions 
Erosions 


Caries 
Pulpal history 
Traumatic 
Unusual 
Bacteriologic findings 
Dental work 
Condition—good—history 
Faulty—history 
Required 
Alveolus 
Absence 
Resorption 
Abnormalities 
Density 
Diseases 
Foreign bodies, roots and residual areas 
Muscle attachments 
Glands 
Serous and mucous 
Secretions 
Consistency 
Volume 
Reaction 
Diseases 


Salivary 
Secretions 
Consistency 
Volume 
Reaction 
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Maxillae and Mandible 
Growth and development 
Size 
Shape 
Relation 
Density 
Tissues 
Muscle attachments 
Alveolar processes 
Antrum 

Abnormalities 
Foreign bodies 
Diseases 
Growths 
Fractures 
Functional phenomena 
IV Dietary Habits 


V_ Case History. 
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Odor 
Appearance 
Chemical analysis 
Ducts 
Position 
Color 
Diseases 
Abnormalities 


(The history of blood relations and personal history of the patient is 


obtained to assist in forming an estimate of the risk involved in retaining pulpless teeth. The 
remainder of the history, if required, can be elicited from patient or physician. The present 
history indicates particularly when the administration of a general anesthetic or surgical 


procedure is contemplated. ) 


Personal history 
Birthplace and date 
Diseases 
Family history (blood relations) 
Living 
Ages 
Diseases 
Dead 
Diseases 
Age at death 
Disease at death 
Laboratory reports 
Blood 
Count 
Wassermann or Kahn 
Urine analysis 
Endocrines 


Present history 
Reactions from previous anesthesia 
Hemophilia 
Habits, occupation and exercise 
Temperature 
Pulse rate and relation to exercise 
Blood pressure 
Recent,gain or loss in weight 
Elicitation of dyspnea on slight exertion 
Iength of time breath can be held 
Nocturia, or overfrequent urination 
Diseases 
Physical characteristics, weight, etc. 


This preliminary report along with a 
letter setting forth its purpose was sent 
out to all the dental colleges, state boards 
of dental examiners of the United States 
and Canada and selected individuals. 
The response is set forth in the following 
final report of the Commission: 

The appointment of a commission to survey 
the status of a particular phase of dental 
education and practice properly raises the 
question as to the reasons for such an investi- 
gation. It can be stated without prejudice 
that the present-day teaching and practice of 


oral diagnosis does not measure up to the 
possibilities afforded by present-day knowl- 
edge. It is, however, so fundamentally im- 
portant a subject that we feel it to be a matter 
of primary consideration. 

Members of the profession capable of visu- 
alizing dentistry only as it exists today ques- 
tion with wonder why oral diagnosis is not 
already as well established as any other 
phase of dental education and practice and 
why the necessity exists at this time of giving 
emphasis to its importance. To those whose 
memories extend into the past, beyond the 
last decade, and particularly to those whose 
familiarity with the history of dental educa- 


‘i 
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tion and practice carries back prior to the 
present generation, the reasons will be more 
apparent. 

During the past decade and a half, the pro- 
fession of dentistry has rapidly expanded so 
that today we are fully justified in designa- 
ting it the “New Profession of Dentistry.” 
True, the more distant past witnessed marked 
advances; but they were mainly if not wholly 
concerned with treatments within the limits 
of the oral cavity. What recent years have 
witnessed that have so broadened its field and 
established the New Profession of Dentistry 
are two distinct additions to the dental field: 
(1) the relation of systemic conditions to the 
establishment of oral conditions, both normal 
and pathologic; and (2) the etiologic relation 
of oral conditions to systemic disease. For- 
merly, these viewpoints were realized only in 
isolated instances; today, they occupy a very 
significant place in dentistry and medicine 
and have paved the way to a new profes- 
sional era in which the physician and the 
dentist can cooperate in diagnosis, treatment, 
prevention, research and health service. 

In order that dentistry shall meet the de- 
mands imposed by the modern viewpoints, it 
is essential that the qualifications of its mem- 
bers be brought to the level of the scientific 
progress which the recent past has witnessed. 
In no department is this more essential than 
in oral diagnosis, where recent scientific ad- 
vances have been extensive. 

In our preliminary report, we defined oral 
diagnosis as embracing the recognition and 
character of the morbid and abnormal condi- 
tions of the teeth and adjacent oral tissues. 
We would now add to this “and the recogni- 
tion of systemic conditions etiologically re- 
lated to such morbid and abnormal states and 
in turn the appreciation of the etiologic rela- 
tion of such morbid and abnormal states to 
systemic disease.” Obviously, such an exten- 
sion of dental service and responsibility de- 
mands a corresponding extension of qualifi- 
cations. Does the present-day status of the 
teaching and practice of oral diagnosis meas- 
ure up to this requirement, and if not, how 
may it be made to do so? The answer to 
these questions was the problem of this com- 
mission. At the same time, the survey was 
also concerned with the status of oral diag- 
nosis in what may be termed the older and 
established fields of dental practice. 

The opportunity afforded by recent investi- 
gations is being used by a portion of the den- 
tal colleges and to a lesser extent by the 


examining boards, but these are in the minor- 
ity. The situation is well set forth by data 
the survey has collected. 

About two years ago, copies of a question- 
naire by this commission were sent to all the 
dental colleges and examining boards of the 
United States and Canada and selected indi- 
viduals, inviting their opinions and informa- 
tion regarding their courses, clinics and 
examinations on oral diagnosis as a separate 
study. The replies received are the basis of 
the accompanying analyses of the situation as 
it at present exists. 


Reports SENT AND ANSWERED 


An- Per 

Sent swers Cent 

Dental colleges ............. 51 44* 86 
U. S. examining boards and 

Canadian Provinces ...... 61 41 67 


*Three answering dental colleges discon- 
tinued. 
REPLIES FROM ForTY-ONE DENTAL COLLEGES 
Indefinite or 
Yes No No Statement 
(a) Maintaining specific 


COURSES 11 18 12 
(b) Maintaining diag- 

nostic clinics ..... 14 14 13 
(c) Maintaining both 

(a) and (Bb). 7 


(d) Contemplating (a) 2 
(c) Contemplating (b) 1 
REPLIES FROM ForTy-ONE EXAMINING BOarDs 
Yes No Indefinite 

(a) Separate subject of 

written examination. 2 39 
(b) Separate subject of 

clinical examination. 8 30 3 
(c) Contemplating (a) . 16 5 20 
(d) Contemplating (b) . 10 

It will be seen that the replies from indi- 
viduals were relatively much fewer; which 
is necessarily reflected in the conclusions indi- 
cated. 

It appears that 44 per cent of the existing 
institutions maintain a specific course or diag- 
nostic clinic, of which 17 per cent, or less 
than one-half, maintain both forms of instruc- 
tion, and 7 per cent in addition contemplate 
such instruction; a total of 51 per cent. 
Nearly one-half (49 per cent) of the institu- 
tions answering do not give tangible evidence 
in their replies of either maintaining or con- 
templating the establishment of such instruc- 
tion, 


li 
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It appears also that, at the present time, 
oval diagnosis is a separate subject of either 
written or clinical examination by 24 per cent 
of the boards replying, and that 63 per cent 
additional contemplate establishing such sepa- 
rate subjects of examination; a total of 87 per 
cent. Thirteen per cent, or about one-e’ghth, 
of the boards replying, do not indicate present 
or contemplated examinations as a separate 
subject. 

Of eighteen individuals addressed, all fa- 
vor a separate course. The individuals re- 
plying all also favored the establishment in 
dental colleges of a separate course of instruc- 
tion in oral diagnosis. 

From the foregoing data, certain general 
conclusions are suggested: 

1. At the present time, there is a definite 
appreciation of the value of oral diagnosis as 
a specific subject of study and application in 
dental practice, by dental teaching institu- 
tions, by examining boards and by certain in- 
dividual practitioners. 

2. There exists a large field, both in dental 
teaching and in the standard of dental educa- 
tion, as indicated by present examination re- 
quirements, in which oral diagnosis is not 
given specific recognition. 

3. At the present time, the teaching of oral 
diagnosis as a specific subject in dental insti- 
tutions is more advanced than is its require- 
ment as a separate subject of examination by 
examining boards. 

4. There is a keener appreciation of the 
importance of oral diagnosis as an educa- 
tional requirement by examining boards than 
by dental institutions not at present conduct- 
ing such special courses. 

This would suggest that future progress in 
individualizing and advancing this phase of 
dental education is more promising at the 
moment, through the establishment of require- 
ments by examining boards, follow:ng which 
greater emphasis on the subject may be ex- 
pected by teaching institutions. This does not 
mean, necessarily, that most, and perhaps all, 
teaching institutions are not awake to the 
value of oral diagnosis, but possibly rather 
that the ability of certain institutions to give 
tangible expression to their convictions is de- 
termined by the educational standards to 


which their graduates must measure up, and 
that they only await the demand of examining 
boards in order to give emphasis to oral 
diagnesis through the establishment of spe- 
cific teaching and clinic courses, 
appreciative attitude 


This toward oral 
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diagnosis by teaching institutions and exam- 
ining boards is manifest throughout the re- 
plies received to the commission’s communi- 
cation. We quote: 

“The thoroughness with which you deal 
with the subject and the syllabus enclosed in 
your letter have stimulated me to follow up 
this matter.” 

“Our board has not given the subject of 
oral diagnosis a separate classification in our 
examination. ... Owing to the progress be- 
ing made by the technical laboratories, and 
the dependence of the members of the pro- 
fession, especially the younger ones, on the 
advice of the laboratories, we believe that 
the question of oral diagnosis should have a 
major place in our examination.” 

“Up to the present time, we have not es- 
tablished a course in oral diagnosis nor have 
we so far contemplated doing so, but I may 
say that after reading your preliminary re- 
port, I am satisfied that such a step would be 
a highly desirable one and the matter will 
be discussed at the next meeting of the staff.” 

“The subject of oral diagnosis is not given 
a separate classification in our board of ex- 
aminations, but we are seriously considering 
adding it this year.” 

The almost universal expressicn of interest 
in and desire to receive the final report of 
this commission can be interpreted only as an 
indication that the profession is now ready 
for the establishment of oral diagnosis as a 
major subject, and, with such recognition by 
the profession, dental teaching institutions 
and examining boards are ready to recognize 
it in their curriculums and examinations. 

In view of these facts and as a means of 
establishing these new standards of diagnosis 
and procedure, your commission makes the 
following recommendations: ‘ 

1. That a separate course in oral diag- 
nosis be given in all dental colleges. 

2. That separate clinics be conducted in 
conjunction with the same, based on the 
course given. 

3. That all state boards of dental exam- 
iners have a separate examiner for oral diag- 
nosis and require candidates to prepare 
themselves to take clinical and written tests 
in this subject, as a fundamental basis for 
determining their qualifications. 

If this commission is correct in its inter- 
pretation of this survey, emphasis should be 
given to oral diagnosis not alone by teaching 
institutions and examining boards, but by the 
profession generally. Approximately one- 


34 
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third of the dental profession make an at- 
tempt toward and charge a fee for some kind 
of a diagnostic examination of patients, while 
the remaining two-thirds make no charge for 
such a service. This indicates the need of 
emphasizing oral diagnosis that the profes- 
sion may appreciate more fully the greater 
services which they may render. 

To this end, we urge: 1. That all local den- 
tal societies devote at least one meeting annu- 
ally to the subject of oral diagnosis, with 
clinics, papers, topic discussions, etc., perti- 
nent to the subject, and that such societies 
each form a section on oral diagnosis for its 
promotion in conjunction with such meetings, 
and that sections so formed hold regular meet- 
ings. 

2. That each state dental society form a 
section on oral diagnosis from its sections of 
local societies and have this section present a 
program of clinics, papers, topic discussions, 
etc., throughout their meetings, the state so- 
cieties devoting one evening to the subject of 
oral diagnosis. 

3. That the American Dental Association 
form a section on oral diagnosis from all the 
sections of the state societies and that the sec- 
tion so formed put on a program of papers, 
clinics, topic discussions, etc., based on the 
approved course, clinics and programs, to con- 
tinue throughout the Annual Session of the 
American Dental Association, and that the 
American Dental Association devote one eve- 
ning to the subject during its meeting. 

4. That local, state and national dental or- 
ganizations make provision in their constitu- 
tion and by-laws for such sections and action. 

Your Commission is conscious that the pro- 
gram as outlined in its recommendations is 
pioneer in character. It is convinced, how- 
ever, that, in the light of modern knowledge, 
this program is essential to the new era of 
dentistry. 

Respectfully submitted, 
C. Raymonp WELLS, D.D.S. 
Harry E. Harvey, Puar. D., D.D.S. 
ORVILLE S. Lonc, D.D.S., Chairman 

The commission desires to express its 
appreciation of the valuable assistance of 
the late E. E. Smith, M.D., who was 
president of the Medical Association of 
the Greater City of New York, and 
secretary of the Medical Society of the 
County of Queens, in the preparation of 


this report. 


The following is added as suggestions 
for courses and examinations on the sub- 
ject and for the practice of oral diagnosis. 
The syllabus (Appendix A) which ap- 
peared in the final report is the same as 
that set forth in the preliminary report 
and therefore is not repeated. 


APPENDIX B. SPECIMEN WRITTEN TEST 
IN ORAL DIAGNOSIS 

Specimen written test: 

1. Define oral diagnosis. 

2. What equipment and aids are necessary 
to make a thorough o-al diagnosis? 

3. What should be considered in the gen- 
eral observation of a patient? 

4. How does the chief complaint of a pa- 
tient aid in oral diagnosis? 

5. What are the important factors in a 
clinical examination? 

6. What are some of the points to be 
checked up under each of these factors in a 
clinical examination? 

7. How should you proceed to determine 
the dietary habits of a patient? 

8. What would you include in the personal 
history of a patient? 

9. What points should be given attention 
in the history of a patient who is to have a 
general or a local anesthetic administered ? 

10. What laboratory reports, clinical find- 
ings and history should be recognized in mak- 
ing an oral and physical diagnosis? 

APPENDIX C. SPECIMEN CLINICAL 

EXAMINATION 

(Record only deviations from the normal) 

Armamentarium instruments for examina- 
tions, including probes, thermometer, charts 
and pencils. 

1. General observation of the patient. 

2. Chief complaint. 

3. Clinical examination based on the sylla- 
bus. 

4+. Transillumination of the teeth and of 
the accessory sinuses. 

5. Tests for vitality. 

6. Digital palpation and percussion. 

7. Impression study, or record photogra- 
phy. 

8. Complete roentgenographic examination 
of whole mouth, developing and interpreting 


same. 
9. Bacteriologic findings. 
10. Dietary habits. 

11. Case history. 


m- 
re- 
Ni- 
eal 

in 

up 

of 
yur 

e- 
nd 

he 

at 

a 
ve 
ay 

be 
rill 

en 
ng 
est 

of 
an 
dy 

by 
Ns 

ze 

of 
sis 
he 

g- 

in 
he 4 
g- 
re 
sts 
or 
be a 
he 


1838 


APPENDIX D. BASIS FOR ORAL DIAGNOSIS 
IN PRIVATE PRACTICE AND PUBLIC AND 
PRIVATE INSTITUTIONS. 

Armamentarium instruments for examina- 
tion, including probes, thermometer, charts 
and pencils. 

Diagrams of the teeth and charts and ar- 
rangement of material left to the option of 
the individual. 

1. General observation of the patient. 

2. Chief complaint. 

3. Clinical examination based on syllabus. 

4. Transillumination of the teeth and of 
the accessory sinuses. 

5. Tests for vitality. 

6. Digital palpation and percussion. 

7. Impressions study or record, photogra- 
phy. 

8. Complete roentgenographic examination 
of whole mouth, developing and interpreting 
same. 

9. Bacteriologic findings. 

10. Dietary habits. 

11. Case history. 

This report was approved by the Sec- 
ond District Dental Society of the State 
of New York, April 14, 1930, and pub- 
lished in the Bulletin of that society, 
October, 1930. 

In the interim, considerable material 
had been received pertaining to charts. 
Inquiries came in from some sections of 
the country and as far west as California 
as to what the reaction of the Second 
District Dental Society of the State of 
New York was to the final report of the 
commission appointed by that society, 
and if any practical application or plan 
Was in operation or contemplated to 
bring to the attention of the dental pro- 
fession the importance of this most basic 
phase of dental education and practice 
and to have it occupy a conspicuous place 
in the dental colleges, state boards of den- 
tal examiners, the American Dental As- 
sociation and the established profession. 

The Second District Dental Society 
of the State of New York has had a study 


class in oral diagnosis for the past two 
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years. They have been well attended and 
the interest manifested has been most 
gratifying. This year, it will have 
greater activity than in any previous 
years, as one of its regular meetings will 
be devoted to the subject as well as the 
continuation of the study class. 

It was felt that the survey, to serve 
its full purpose, must not only reveal the 
status of the subject but also prompt 
some definite and constructive action to 
place it on a basis or plane commensur- 
ate with its importance in the dental col- 
leges, state boards of dental examiners 
and the established profession. 

There was called during the meeting 
of the Dental Society of the State of 
New York, May, 1931, a meeting of the 
presidents of the local dental societies of 
the state to create more interest and at- 
tention in and to the subject by this so- 
ciety. There was much interest mani- 
fested and the following resolution was 
presented to the executive council of the 
society and passed at one of its sessions. 

WHEREAS, recent years have witnessed an 
increased appreciation of the dependence of 
certain “systemic diseases on oral conditions, 
and, in turn, of certain oral conditions on 
general nutrition; and 

WHEREAS, the status of oral diagnosis so 
fundamentally important to the successful 
treatment and practice of our profession 
does not reflect that due attention is given 
to it, although it is a vital phase of dental 
education; and 

WHEREAS, the demands imposed on the 
dental profession by the modern viewpoints 
make it essential that the qualifications of its 
members be brought to the level of the 
scientific progress which the recent past has 
witnessed, and 

WHEREAS, in no department of dentistry is 
it more essential than in oral diagnosis, 
where recent scientific advances have been 
extensive; therefore be it 

Resolved, that the Dental Society of the 
State of New York favors and recommends 
the promotion of oral diagnosis by the dis- 
trict dental societies of the state, and, to this 
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end, that an adequate and _ proportionate 


part of its general sessions and clinics each 
year be devoted to the subject to meet the 
demands of scientific progress. 

A motion was made, seconded and 
carried that this resolution be adopted. 
The Greater York December 
Better Dentistry Meeting staved 
clinics pertinent to the subject. The New 
York State Board of Dental Examiners 
is preparing a revision of its practical 
examinations, especially in oral diagnosis 
and radiography. 

The First Joint Meeting of the Or- 
ganized Medical and Dental Professions 
of Greater New York held in conjunc- 
tion with the Greater New York De- 
cember Better Dentistry Meeting, in 
1931, emphasized the relation of oral 
conditions to systemic conditions, and 
vice versa, and the necessity of a closer 
relation and co-operation between the 
physician and the dentist. 

This indicates excellent cooperation, 
but it was felt that it is most essential that 
there be an interested, active and en- 
thusiastic group in every dental college 
in the United States and Canada, on 
every state board of dental examiners in 
these countries, every local, state, pro- 
vincial and Canadian dental organization 
and the American Dental Association, 
and an interested, active and enthusias- 
tic group in oral diagnosis in every pub- 
lic and private institution, these groups 
to be formed or organized into an asso- 
ciation for leadership to advance the most 
fundamental phase of our profession. 

In the closing months of 1931, the 
idea was conceived of calling together 


New 


some representatives of dental societies 
and dental colleges of the East, including 
Canada, to consider and discuss the or- 
ganizing of such an association, to be 
known as the “American Association for 
the Advancement of Oral Diagnosis.” 
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The following introduction to the motion 
and the motion was presented to the 
Second District Dental Society of the 
State of New York, Dec. 10, 1931, and 
passed. 

The Second District Dental Society of the 
State of New York has made a survey of 
the most vital phase of dental education and 
practice in the United States and Canada. 

This survey has created a growing interest 
for giving more attention to oral diagnosis 
in the dental colleges, state boards of dental 

public and private institutions 
established profession of these 


examiners, 
the 
countries. 

This growing interest and attention to 
the subject of oral diagnosis has imposed an 
extension of dental service and responsibility 
and a corresponding extension of qualifica- 
tions to meet the demands of scientific pro- 
gress. 

Canada and the United States have ex- 
pressed a willingness to co-operate in organ- 
izing an association to carry forward this 
fundamental phase of our profession to meet 
the demands imposed by the modern view- 
points and scientific progress. 

The new era on which dentistry has 
entered makes it imperative that a definite 
policy be pursued to meet the demands. 

After much deliberation, it was felt that 
such a policy could best be pursued through 
the leadership of an organization consisting 
of members from the United States and Can- 
ada and to be known as “The American 
Association for the Advancement of Oral 
Diagnosis.” 

Therefore I move, Mr. President, that our 
society sanction the organizing of such an 
Association. (Motion seconded and carried.) 

An excerpt from a letter from P. J. 
Brekhus of the School of Dentistry of 
the University of Minnesota is apropos 
of the necessity for such an association. 
It is as follows: 

“From examination of descriptions of 
courses in Oral Diagnosis printed in forty- 
four dental school bulletins, 1931 and 1932, 
I find a very small minority having a cur- 
riculum requirement of this 
course; much smaller than the final report 
contained herein indicates. Therefore, I con- 
sider it a timely topic for discussion in a 
meeting of dental teachers.” 
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This further revelation of the status 
of oral diagnosis in the dental schools 
indicates clearly that the consideration 
and attention given to this most basic 
phase of our profession is not improving, 
especially in the dental schools, where 
the pace should be set for the profession 
and where a standard and an ideal 
should be built up guiding its- destiny 
toward a higher professional develop- 
ment. The adopting and carrying for- 
ward of this standard and ideal by the 
boards of dental examiners in these 
countries in having a separate head or 
examiner and requiring candidates to 
prepare themselves for clinical and writ- 
ten tests in oral diagnosis as a funda- 
mental basis for determining their 
qualifications, and local, state, provin- 
cial, American and Canadian dental or- 
ganizations give their members an 
opportunity to participate in this higher 
professional development. This makes it 
imperative that there be definite, con- 
structive and co-operative action on the 
part of interested, active and enthusi- 
astic groups in the dental colleges, on 
the boards of dental examiners and those 
indentified with organized dentistry to 
advance this most basic phase of our 
profession. 

Such a meeting was called March 12, 
1932, at the University of Pennsylvania 
Club, New York City. There were pres- 
ent representatives from McGill, To- 
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ronto, Harvard, Pennsylvania, George- 
town, New York and Columbia Uni- 
versity dental schools, besides members 
of local dental societies. 

A fine spirit prevailed. The discus- 
sion and sentiment on the whole favored 
the organizing of such an association to 
carry forward this basic phase of our 
profession. After considerable discussion, 
it was decided by those present that they 
would organize themselves into a protem 
committee. Such an action was taken. 
It was the sense of the committee that 
a more representative group should be 
assembled and that the meeting should 
be held on September 12 during the 
meeting of the American Dental Asso- 
ciation in Buffalo, that all parts of the 
two countries might be represented. 
It was also the sense of the committee 
that an organization committee of five 
should be appointed by the chair to draft 
plans, purposes and a constitution and 
bylaws to be presented at the Buffalo 
Meeting for the purpose of organizing 
the “American Association for the Ad- 
vancement of Oral Diagnosis.” 

At the meeting of the Dental Society 
of the State of New York in May of 
this year, part of an evening session was 
devoted to the subject of oral diagnosis. 
The organization committee has been 
busy during the Spring and Summer 
preparing for this meeting. 
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THE PRESENT STATUS OF THE CAST GOLD INLAY* 


By R. K. BROWN, M.S., D.D.S., Ann Arbor, Mich. 


ECENTLY, F. S. Meyer made this 
prophetic statement: “The per- 
fect cast gold inlay probably will 

never be made.” This would seem dis- 
couraging to the operator who has vi- 
sioned the perfect cast gold inlay as the 
ultimate goal. The fact that the practice 
of dentistry is so highly individualistic 
and admits of little or no standardization 
makes technical perfection difficult to at- 
tain. On the other hand, a practice based 
upon both the biologic and the metallur- 
gic sciences will render the highest type 
of dental health service, restore lost func- 
tion and repair the ravages of disease. 
even though the mechanical aspects of 
the work lack technical perfection. 

A gold inlay or any other type of filling 
may be defined as a material that is so 
placed in the prepared cavity of a tooth 
that the physiologic and mechanical func- 
tions are properly preserved or restored, 
the following objectives being attained: 
(1) arrest of further loss of tooth sub- 
stance from caries and other causes; (2) 
prevention of the recurrence of caries; 
(3) restoration or maintenance of normal 
interproximal spaces and contact points ; 
(4) establishment of proper occlusion; 
(5) establishment of resistance and re- 
tention of the filling against the forces 
and stresses of mastication; (6) accom- 
plishment of an esthetic effect as far as is 
possible, and (7) restoration or mainte- 


*Read before the Toledo Dental Society, 
Toledo, Ohio, Sept. 9, 1932. 


nance of the normal health of the deatal 
pulp. 

The inlay differs from other fillings in 
that it is constructed out of the mouth 
and made either of gold or porcelain, or 
both, and is cemented in one piece into 
the prepared cavity of a tooth. The de- 
tails of the construction of this gold inlay 
vary with the personal equation of the 
operator, and any technic that will pro- 
duce an inlay that fits and will render 
adequate service is acceptable. The di- 
rect technic gives a more accurate wax 
pattern, if there are no difficulties of lo- 
cation or access, but takes more of the 
operator’s time at the chair. In most 
larger cavities, in the use of the direct 
technic, many operators encounter in- 
creased practical difficulties due to in- 
accessibility and the size required and 
one realizes that these obstacles are not 
confronted by the indirect worker. 

E. L. Knox! asked fifty leading oral 
surgeons throughout the United States 
the following questions: 

1. What do you find to be the weak- 
est point of the average inlay? 

2. What surface of the cemented in- 
lay do you find most frequently defective ? 

3. On what surface of the cavity re- 
stored by inlays do you most frequently 
find recurrent caries, if any? 

Thirty-eight replies were received, all 
giving essentially the same answer to the 


1. Knox, E. L.: Slice Extension Lap; Prep- 
arations and Restorations, J.A.D.A., 19:1727 
(Oct.) 1932. 
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three questions: ‘The gingival seat.” 
A. J. Irving? made similar observations 
in regard to the gingival fit of many direct 
inlays, finding marked shortages that he 
estimated to be from one-five thousandth 
to one-ten thousandth inch. 

The indirect technic will assure a more 
perfect gingival fit, especially when the 
slice type of preparation is used. It is 
more adaptable and satisfactory for the 
average operator, even though more trans- 
fer steps are involved and more impres- 
sion and model materials used. 

A few of the outstanding advantages 
of the indirect technic are: (1) lessening 
of traumatic and thermal injury to the 
dental pulp during the fitting of the inlay, 
as the model may be substituted for the 


Fig. 1.—Black type of cavity preparation as 
used for foil and adapted by Taggart for 
cast gold inlay (1907). 


tooth during the grinding in process; (2) 
conservation of both the patient’s and the 
operator’s time, since more of the tech- 
nical steps may be done in the laboratory ; 
(3) accessibility to all portions of the 
cavity in securing the wax pattern from 
the model, as the tongue, blood, saliva, 
cheeks and the cervical gum attachments 
do not interfere with the carving of the 
wax pattern; (4+) basing of the technic 
on room temperature (inlay waxes being 
made on models at room temperature and 
the investing technic carried on at room 

2. Irving, A. J., and Gillett, H. W.: Gold 
Inlays by Indirect System, D. Items Int., 50:4 
(Jan.) 1928. 
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temperature); (5) the fact that most 
technics based on present-day research 
and investigation are developed from the 
indirect system; (6) the fact that the in- 
direct technic is easier for the average 
dentist to master, since the direct technic 
calls tor a greater technical ability in 
most cases. 

Cavity preparation is the first and most 
important step in either technic. There 
is no way of compensating for a poor 
cavity preparation in the production of a 
good inlay. The field of inlay cavity prep- 
aration may be divided into three pro- 
gressive stages of development. 

The first stage® is illustrated by the 
parallel wall or Black type of cavity. 
William H. ‘Taggart gave us the modern 


Fig. 2—Hopper type of inlay cavity ad- 
vocated by M. L. Ward (1908-1909). 
version of the cast gold inlay technic, Jan. 
15, 1907. He presented a cavity prepara- 
tion utilizing parallel walls that met all 
floors of the cavity at right angles, and 
having a marked cavosurface bevel. This 
preparation was based on the G. V. Black 
system of cavity preparation as used for 
gold foil and amalgam, and was an adap- 
tation of this system to meet new condi- 
tions. Inlays were made of 24-carat gold 
and, although they did not fit accurately, 
were adapted to the case in hand with a 
fair degree of success. (Fig. 1.) 

The second stage is illustrated by the 

3. Taggart, W. H.: New and Accurate 
Method of Making Gold Inlays, D. Cosmos, 
49:117 (Nov.) 1907. 
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taper or hopper type of inlay cavity.* M. 
L. Ward, experimenting with the Black 
type of cavity in 1908 and 1909, found 
that, by tapering the cavity walls and 
having them meet cavity floors at from 
5 to 20 per cent taper per inch, he could 
seat castings with greater ease and finer 
adaptation. He noted that a taper of 5 
per cent was the first discernable to the 
human eye, and a taper up to 20 per cent 
per inch could be utilized if the tooth 
crown from cervical to occlusal aspect 
were of sufficient length, and the slighter 


Fig. 3.—Slice type of cavity as illustrated 
in H. W. C. Bédecker’s text, ““The Metallic 
Inlay” (1909). 


tapers were utilized on short crowned 
teeth. (Fig. 2.) 

The taper chosen for a specific cavity 
must be maintained throughout the prep- 
aration of the cavity. We have found, 
by measurement, that the average tapered 
fissure bur and stone have a taper of 8 
per cent per inch, and this information is 
useful in the preparation of inlay cavi- 


4+. American Text Book of Operative Den- 
tistry, Ed. 6 (M. L. Ward, editor), Philadel- 
phia: Lea and Febiger, 1926; p. 407. 


ties. No cavosurface bevel is used except 
an outer bevel on the cervical floor to aid 
in securing close adaptation of the gold 
at this point in case of limited shrinkage, 
and also to remove any short enamel rods 
that may remain after cavity preparation. 

The third stage is illustrated by the 
slice type of cavity.” This cavity form 
was described first by H. W. C. Bédecker 
in Germany, who stated, in 1909, that 
most types of cavity preparation destroyed 
too much sound tooth and that resistance 
and retention forms could be satisfied by 
good occlusal anchorage in the form of 
dovetails; hence, a proximal box with its 
cervical floor was unnecessary and de- 


Fig. 4.—Slice tvpe of cavity as illustrated 
by W. C. Gowan in Norman G. Bennett's 
“Science and Practice of Dentistry” (1912). 


structive of sound tooth substance. Sev- 
eral illustrations (Fig. 3) are shown by 
Dr. Bédecker, clearly depicting a cavity 
preparation which is a forerunner of our 
modern slice type of cavity. This type of 
cavity lends itself nicely to the indirect 
technic as it facilitates the removal of the 
compound impression without distortion, 
and it can be developed by using lightning 
or “vulcarbo” disks and carborundum 
stones, kept moistened with tepid water, 
thus causing less pulp irritation and mak- 
ing for greater operating speed, with little 

5. Boédecker, H. W. C.: Metallic Inlay, 
Berlin: Herman Meusser, 1909. 
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annoyance or discomfort to the patient. 

M. L. Rhein visited Dr. Bédecker in 
Germany during 1909 and brought back 
to New York this new type of cavity 
preparation. H. W. Gillett was so im- 
pressed with its possibilities that he has 
done more than any one man to develop 
it to its present state of acceptance and 
efficiency. 

William C. Gowan,® in 1912, pre- 
sented a cavity preparation with a proxi- 
mal slice in which a single groove was 
cut with a 702 or 703 tapered fissure bur. 
This groove was of little value from the 
point of view of resistance or re‘ent:cn, 
but it facilitated pocicicnicg the inlay. 
Gowan also attempted to prevent un- 
necessary destruction of sound tooth sub- 
stance in inlay cavity preparation with 
consequent pulp irritation by refined oper- 
ative procedures. { Fig. 4.) 

Inlay cavities of today are prepared 
with the minimum of depth on both the 
pulpal floor and the axial wall. Large 
metallic masses are not necessary and the 
cavity margins are extended to the point 
where they can be finished by the oper- 
ator and cleaned by the toothbrush. The 
slice type fulfils the requirements of pres- 
ent-day inlay practice and guards the 
health of the dental pulp. 

A combination slice and taper cavity 
preparation for indirect inlay cavities is 
used by most operators today, and a di- 
mensional fit with castings is secured if 
other variables met with in the technic are 
controlled. Proximal boxes are developed 
well tapered and shallow, and placed in 
the dentin or cement as the case may be. 
The channel slice preparation of Gillett 


6. Gowan, W. C.: Cavity Preparation for 
Gold Inlays, Dominion D. J., 24:481 (Nov.) 
1912. Gowan, W. C., in Science and Practice 
(Norman G. Bennett, editor) 
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1914; p. 422-434. 
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and Irving or the slice lock type of Knapp 
is unnecessary in individual inlay restora- 
tions. It is interesting to note that 
Bédecker, in his text “The Metallic In- 
lay,” page 29, Figures 21-22, shows the 
channel slice type of preparation for the 
reception of a gold inlay. (Fig. 5.) 

A slight cavosurface bevel is made on 
the occlusal margins of the cavity to facil- 
itate the final burnishing of gold over 
these irregular areas. The proximal slice 
develops a buccal, lingual and cervical 
facet for finishing, and bevels are unneces- 
sary on the proximal margins. 

Any inlay technic involves the use of 
a number of materials that are subject to 
volumetric change, which makes an 
ideally perfect casting difficult to secure 
unless these variables are eliminated in 


Fig. 5.—Channel slice type of preparation 
as illustrated in Bédecker’s “The Metallic 
Inlay” (1909). 


the compound impression, the amalgam 
model, the wax and the investing ma- 
terial. The physical properties of these 
materials must be understood and avail- 
able methods used that will rule out 
known sources of error; to assume that 
these materials comply with the specifica- 
tions of the American Dental Association. 

Modeling compound is used in secur- 
ing an impression of the cavity from which 
the amalgam model is to be made when 
the indirect system is used. It has been 
stated that the shrinkage of compound 
from the time it is heated and placed in 
the tooth till it assumes room temperature 
is within a range of 0.32 to 0.45 per cent. 


7 
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This has not been proved clinically, but 
it is a laboratory finding. 

The compound impression is wrapped 
with 28-gage pink wax and invested in 
model plaster or stone that is confined by 
a tapered metal ring. It is advisable to 
place this ring in water when the plaster 
has commenced to harden and thus rule 
out the heat generated by the setting of 
the plaster, which, in turn, causes an ex- 
pansion of the compound. We employ an 
accepted high silver alloy for making 
models, using 5 parts of alloy to 8 parts 
of mercury, and triturating the alloy and 
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Fig. 6—Thermal and setting expansion 
curves of modern high expansion investing 
material. 


mercury forty seconds in the mortar and 
pestle and sixty seconds in the hand. This 
will give a model that will expand ap- 
proximately 10 microns per centimeter 
after a ten hour period. This is an ex- 
pansion of 0.10 per cent, which partially 
compensates for the compound shrinkage 
from mouth to room temperature, which 
we stated was about 0.32 to 0.45 per cent, 
reducing it to 0.22-0.35 per cent, if this 
compound shrinkage exists. 


The compound impression is packed 
first with the mix containing excess. Fol- 
lowing this, packing technic is used that 
will express as much of the excess mer- 
cury as possible. Presses, pliers or clamps 
of any type are not used for this purpose 
as their use would inhibit the expansion 
of the alloy, and may cause a marked 
contraction. The expansion of the amal- 
gam model occurs more freely after it is 
released from its confining matrix, the 
compound impression, and models packed 
with a high silver alloy may be used for 
securing the wax pattern an hour after 
they have been packed; but if an eight 
or ten hour period is allowed to elapse 
after the model is freed from the com- 


Fig. 7—Left, casting for steel die using 
asbestos lining in inlay ring, and 25 per cent 
plaster-75 per cent silica investing material. 
Right, casting for same die using unlined 
inlay ring, but otherwise duplicating technic 
used in casting at left. 


pound impression, a far greater expansion 
will result. 

If the cavity is a one or two surface, 
a direct wax pattern is secured, and later 
this wax is placed on the amalgam model, 
perfecting the contact and occlusion. 
Three surface or larger cavities are con- 
structed from a plaster model that delin- 
eates the proximating tooth on each side 
of the one under operation as well as the 
occlusion of the opposite teeth. This model 
is produced in plaster from a pink wax 
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bite, into which the amalgam model, 
after being tapered and keyed, is placed 
in proper position. ‘Che model is poured 
and mounted on a crown and _ bridge 
articulator. 

The wax pattern is secured by placing 
softened inlay wax in a matrix and forc- 
ing this over the amalgam die previously 
lubricated with a die lubricant. The wax 
is then chilled under pressure in room 
temperature water. 

Research has demonstrated that inlay 
wax may be melted and poured into a 
matrix that surrounds an amalgam model, 
if the melting temperature is not high 
enough to destroy any of the ingredients 
of the wax. The wax is then chilled un- 
der pressure in room temperature water. 
Wax will expand or contract on an aver- 
age of 0.016 per cent for every degree 
Fahrenheit over a range of 68-95 degrees 
or 0.026 per cent for every degree cent - 
grade over a range of 20-35 degrees and 
knowledge of this fact was utilized in wax 
expansion technics in the past, but a tech- 
nic should be followed today that does 
not require Wax expansion in compensat- 
ing for the shrinkage of gold on casting, 
but utilizes the setting and thermal ex- 
pansion of the investment to secure the 
same result. 

Next to mastering cavity preparation, 
the making of either a direct or indirect 
inlay wax is the most important step. A 
wax impression should be an accurate 
replica of the cavity and have no excess 
beyond the cavosurface angle of the cav- 
ity. Wax can be manipulated with greater 
facility than gold and, with the present 
accuracy possible in casting, the safety 
factor, which the so-called “feathers” left 
on inlay waxes were thought to supply, 
is not necessary, for this excess material 
is later a source of many cement lines. 
Dentists would master the inlay technic 
with greater ease if they could grasp this 
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one point: Waxes for inlays do not re- 
quire an excess of wax over cavity mar- 
gins; they need only be exact replicas of 
the cavity they are later to fill in the form 
of a gold casting. 

Manipulated wax (softened by dry or 
moist heat, but not melted) is used in a 
matrix for securing a wax pattern when 
the direct technic is followed. The manip- 
ulated wax is placed in the matrix and 
forced to position in the cavity. The wax 
is allowed to assume an open mouth tem- 
perature of 95 degrees F. It cannot be 
chilled and kept below this temperature 
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Fig. 8—Chart showing thermal expansion 
of investing material. This should be sup- 
plied by the manufacturer. 


for any length of time. The matrix is 
then removed and the wax pattern se- 
cured with no excess over any cavity mar- 
gin except at the cervical. Proper occlu- 
sion and contact are secured and linen 
tape is used to adapt the cervical portion 
to a close fit. 

The direct wax is removed from the 
cavity at 95 degrees F. and assumes a 
room temperature of, say, 75 degrees F. 
This causes a pattern shrinkage over a 
20 degree F. range or a shrinkage of 0.3 
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to 0.35 per cent. In the indirect technic, 
there may be a shrinkage of 0.32 to 0.45 
per cent when the compound impression 
assumes room temperature. The alloy 
that we use for making amalgam models 
will show an expansion of 10 microns per 
centimeter, or 0.10 per cent, if properly 
manipulated, shrinkage thus being re- 
duced in the indirect technic from 0.32- 
0.45 per cent to 0.22-0.35 per cent, the 
same as in the direct technic. The technics 
start at the same dimensional point when 
ready for the investing technic; an im- 
portant point to remember. 

As inlay waxes vary more in their 
physical properties than does any other 
model material with which we deal, our 
technics are found to be more accurate 
if wax manipulation is mastered. 
T. W. Maves’ strengthens this argument 
when he states that: 

1. Waxes become distorted at increased 
temperature. 

2. No two results of tests for wax distor- 
tion are ever alike. 

3. Wax, when once expanded, no matter 
how little, will never return to its previous 
condition. 

4. Poured waxes are less distorted than 
manipulated waxes. 

Poured (melted) wax has a tendency 
to curl away from the cavity portion of 
the model on cooling, and this must be 
guarded against by maintenance of proper 
pressure in the wax until it assumes room 
temperature. If a manipulated wax (one 
softened by dry or moist heat, but not 
melted) is used in a matrix, after the 
impression is secured the cavity portion 
of the wax is reheated, and the wax placed 
a second time on the model and chilled at 
room temperature under pressure. 

This is reminiscent of the wax tray 
method so successfully used by C. S. Van 


Horn. 


7. Maves, T. W.: Distortions on All Wax 
Patterns When Heat Is Applied, J.A.D.A., 
19:606 (April) 1932. 


The wax pattern, when finished, is 
mounted on the sprue former using 13- 
gage (victrola needle) to 18-gage (paper 
clip) metal sprues, this depending on the 
size of the wax pattern. Waxes are 
cleansed of foreign matter bv painting 
with a mixture of equal parts of hydrogen 
peroxide and tincture of green soap, a 
small quantity of this to be made up 
every few days, as it deteriorates rapidly. 
This solution is then washed from the 
wax with room temperature water and 
the wax dried with air from a chip blower. 

All inlay investing materials are com- 
posed of plaster of Paris and silica. Other 
materials may be added in small quan- 
tities, but have little bearing on the phys- 
ical properties of the investing material. 

Silica or silicon dioxide is available in 
four forms: (1) quartz, (2) tridymite, 
(3) cristobalite and (4) silica: (a) fused 
or (b) vitreous. These classes of silica 
have the same chemical formulas, but 
differ in their physical properties. Quartz 
and cristobalite are the forms utilized at 
present in the manufacture of investing 
materials. ‘The investing material used 
in an inlay technic should be composed of 
25 per cent or less of plaster of Paris and 
75 per cent or more of quartz or cristo- 
balite. This combination will give a set- 
ting expansion of from 0.25 to 0.45 per 
cent and a thermal expansion of from 0.9 
to 1.4 per cent, depending on the formula 
of the investment. (Fig. 6.) 

An investing technic should endeavor 
to utilize all the available setting expan- 
sion of the investment. The union of 
plaster of Paris with water in the in- 
vesting material causes a chemical reaction 
with an evolution of heat (3-15 degrees 
C., or 37-59 degrees F.) which results 
in an expansion of the investment that is 
relatively complete in thirty minutes after 
the investing material is mixed. 

‘The metal ring used to confine the in- 
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vestment is lined with a moistened sheet 
of asbestos one-sixteenth inch thick which 
acts as a cushion and permits the expan- 
sion of the investment. The investing 
material that we use has a setting expan- 
sion of about 0.35-0.45 per cent. To 
demonstrate this setting expansion, one 
might fill an inlay ring with investment 
and in this insert a tapered plug. When 
the investment starts to set, the tapered 
plug is removed, and when the setting of 
the investment has been completed, it 
will be impossible to reinsert the plug in 
its original position. 

The rise in temperature of about 10 
degrees C. during the setting of the in- 
vestment will cause an expansion of the 
inlay wax which will prevent the inner 
surfaces of crowns and Class VI inlays 
from checking the setting expansion of 
the investment. The asbestos lining used 
in present day investing technics is one 
of the greatest factors in a dimensionally 
perfect casting. This can be proved by 
first casting an inlay for a cavity in a 
steel die, using the asbestos liner, and then 
casting another inlay for this same cavity, 
but omitting the asbestos liner in the in- 
vesting technic. (Fig. 7.) 

Definite amounts of investing material 
and of room temperature distilled water 
are used and the investing material and 
water are placed in a clean rubber plaster 
bowl and spatulated a few seconds by 
hand, then thirty seconds with a mechan- 
ical spatulator. The wax pattern is 
painted with the resulting mix. A sable 
brush is used and care should be taken 
not to trap air bubbles or films of moisture 
on the surface of the wax. The asbestos 
lined inlay ring is filled with the invest- 
ment, a vibrator being used to remove air 
bubbles. The investment is allowed to 
set for twenty-five or thirty minutes. 

The elimination technic is very impor- 
tant with the high silica investments, for 
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the inlay casting will be very rough and 
will not go to position accurately unless 
the initial heat that is applied in the elimi- 
nation technic is kept low (250-300 de- 
grees F., for from twenty to thirty 
minutes). The temperature used for the 
final burning out will depend on the 
thermal expansion of the investment used, 
and the amount of thermal expansion de- 
sired in the technic that is being followed. 

A chart showing the thermal expansion 
of the investing material should accom- 
pany every can of the material, and it 
will be 4 valuable guide in determining 
elimination temperatures. Any elimina- 
tion device may be used if the initial heat 
is carefully watched and the final tem- 
perature desired is secured. (Fig. 8.) 

The eliminator is kept adjacent to the 
casting machine so that a minimum tem- 
perature loss will result when the inlay 
ring is transferred from the eliminator 
to the casting machine. A pressure or a 
centrifugal type of casting machine may 
be used successfully. The gold to be used 
in casting is heated to a cherry red on a 
charcoal or Dica block just before the 
inlay ring is removed from the eliminator 
and placed in the casting machine. This 
prevents cooling of the inlay ring while 
the gold is being heated from the cold 
state to a molten one. A gas and com- 
pressed air blowpipe may be used with a 
soft silent flame that has the correct 
amount of air. The roaring, noisy flame 
has an excess of air that almost extin- 
guishes the flame and causes oxidation of 
the melting gold. 

When the metal shows red, reducing 
flux is applied, and when the metal be- 
comes molten, a second application of flux 
follows. The casting is made when the 
flux is completely fused and the gold has 
a clear mirror-like appearance. An en- 
deavor should be made to keep the reduc- 
ing cone’s apex of the flame always in 
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contact with the gold to avoid overheating 
and oxidation. The eye, taught by ex- 
perience, tells one when the gold is of 
proper fluidity for casting. On comple- 
tion, it is quenched in water, thoroughly 
cleansed, pickled in equal parts of sul- 
phuric acid and water and neutralized by 
a solution of sodium bicarbonate. 

The fitting of the indirect inlay is facil- 
itated by the use of the amalgam model 
for the preliminary grinding. The direct 
inlay is fitted in the cavity of the tooth. 
Both types of inlays must supply adequate 
contact and correct interproximal spaces, 
and must occlude normally with the op- 
posing tooth or teeth if present. Trauma 
must be relieved at this stage, and when 
the patient admits he is not aware of the 
inlay as he goes through the movements 
of mastication, we have restored the oc- 
clusion. 

Care is taken to secure a cervical adap- 
tation, and all cavity margins are sealed 
to a close joint. The inlay is polished out 
of the mouth as much as possible. ‘The 
dental lathe and polishing materials may 
be used on the individual inlay when it 
is seated in its amalgam model. 

The inlay is washed with chloroform 
to remove foreign matter, then dipped in 
alcohol and flamed to sterilize. The in- 
lay is now ready for cementation. The 
tooth is isolated in a dry field, the cavity 
cleansed with 95 per cent phenol followed 
by 70 per cent alcohol and dried with 
warm air, and the inlay cemented in place, 
the operator burnishing or spinning the 
margins while the cement is plastic. 

The golds used in the cast inlay technic 
should follow specification No. 5 of the 
American Dental Association and the 
type of gold selected should be suitable for 
the case in hand. Reputable gold manu- 
facturers are marketing their product 
suitably labeled, and the dentist now 
knows exactly what he is purchasing. 


In our zeal for technical perfection, we 
must not forget that we are handling liv- 
ing tissue, which must be properly cared 
for or our work will be a health menace 
rather than a health service. Let us use 
local anesthesia with great care. It is a 
boon to the patient during cavity prepara- 
tion, but the dentist often takes advantage 
of it and operates at excessive speed, with 
disastrous results to the dental pulp. 
Stones and disks or other abrasives are 
manipulated under a stream of tepid 
water, which lessens frictional heat and 
diminishes pulp irritation during cavity 
preparation. 

The freshly cut dentinal surface of a 
cavity should be protected by a varnish 
such as chloroform and rosin (12 grains 
of rosin to 12 fluid drams of chloroform), 
or Canada balsam dissolved in oil of 
cloves, till a saturated solution results. 
(he use of varnish before a cement base 
is applied or a temporary filling inserted 
is to be commended, and it may be used 
before the cementation of the finished in- 
lay to prevent acid irritation from the 
cement. The varnish must be thoroughly 
dried in the cavity and all external mar- 
gins cleansed of this material or a leakage 
along the cavosurface margins may result. 

The proper care and protection of the 
pulp by cavity liners, varnishes and pulp- 
capping materials, the use of silver nitrate 
by the quick reduction method and other 
therapeutic measures available during and 
subsequent to operative procedures on a 
tooth would make a lengthy paper in it- 
self. 

Any agent, method or material used in 
operative work that will protect and in- 
sure the health and longevity of the dental 
pulp should be given the utmost consider- 
ation. 

If all these technical steps are followed 
carefully and ccnscientiously, a finished 
inlay will result, ideal for the case in 
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hand; not perfect perhaps, nevertheless 
perfection will always be our goal, even 
though its attainment is rare. 

In conclusion, may I advise you to at- 
tempt the mastery of a simple and accu- 
rate inlay technic, for today we must give 
more service at less expense to be true 
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public health servants and make dentistry 
more accessible to the majority of the peo- 
ple. The inlay technic just described has 
stood the test of time and is simple, ac- 
curate and efficient. It is willing to serve 
you as well as your patients. 

1801 Hermitage Road. 


RELATIONSHIP BETWEEN ENDOCRINE 
DYSFUNCTION AND PARADENTAL 
DISEASE* 


By RALPH A. REYNOLDS, M.D., San Francisco, Calif. 


HE purpose of this paper is not to 
pipet a theory as to the etiology 

of paradentosis, but to point out the 
fact that, in a large number of cases pre- 
senting alveolar resorption and inflamma- 
tory changes of the gum tissue, there is an 
associated constitutional factor. After 
making due allowance for the possibility 
of local factors, such as malocclusion and 
microbic retention, or exogenous factors, 
such as diet and infectious disease, there 
appears to be some additional predispos- 
ing constitutional factor not yet under- 
stood. 

Research workers in other countries 
are engaging extensively in examination 
of patients suffering from paradentosis 
with particular reference to the medical 
or constitutional background. Their re- 
sults have disclosed an interesting rela- 
tionship between systemic disease and 
paradentosis. “The number of cases ex- 
amined up to the present time is still so 


*Read before the Periodontic Section at 
the Sixty-Second Annual Convention of the 
California State Dental Association, Oak- 
land, April 5, 1932. 


Jour. A.D.A., October, 1933 


small that definite conclusions cannot be 
reached. 

Clinical observation of patients suffer- 
ing from this disease led us to examine 
a series of patients with special reference 
to the possible coexistence of paraden- 
tosis and disturbances in function of the 
endocrine glands. Many investigators 
have called attention to the frequent as- 
sociation of “alveolar pyorrhea” with 
diabetes, a constitutional disease. Becks," 
Citron,? Gottlieb,*?» Weinmann,‘ Boen- 
heim,® and others have reported meta- 


1, Aub, J. C.: Calcium and Phosphorus 
Metabolism, Harvey Lectures, 1928-1929, pp. 
151-174. 

2. Bauer, Julius: Zur Frage der Konstitu- 
tionellen Minderwerligkeit umschriebener 
Hirnbezirke Disposition zu Chorea und Nar- 
kolepsie, Wien. Med. Wehnschr., 79 :237-240 
(Feb. 16) 1929. 

3. Becks, Hermann: General 
Pyorrhea Research, Pac. D. Gaz., 
(May) 1929. 

4. Becks, Hermann: What Factors Deter- 
mine Early Stages of Paradentosis (Pyor- 
rhea) ? J.A.D.A., 18:922 (May) 1931. 

5. Becks, Hermann: New Aspects of Par- 
adentosis (Pyorrhea), Ann. Int. Med., 6:65 
(July) 1932. 
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bolic disturbances as possible predisposing 
conditions. Boenheim has cited cases in 
which ovarian dysfunction has appeared 
to be the predisposing condition. 

Since it has become possible to classify, 
in a general way, according to endocrine 
function, certain physical types, and, by 
such classification, predict the length of 
the body bones, shape of the skull, skin 
texture and hair texture and distribution, 
size of the genitalia and many other fea- 
tures, it seems reasonable to expect that 
the structure of alveolar bone and gum 
tissue might be regulated by similar con- 
ditions. Disturbance of endocrine func- 
tion, therefore, might be expected to cause 
changes in function and structure of 
alveolar tissue. 

We already have much evidence that 
the function of the parathyroid glands 
is the maintenance of the calcium content 
of the blood plasma at a definite level, 
and the control of the calcium balance 
of the body. Since approximately 85 per 
cent of all bone structure is made up of 
calcium, it is evident that a close relation- 
ship must exist between bone metabolism 
and the endocrine system. An unbalance 
in endocrine function such as hyperpar- 
athyroidism will cause a rapid decalcifica- 
tion of bones, making them soft and easily 
fractured. Likewise, a condition of hyper- 
pituitarism will cause an abnormal cal- 
cium deposit in various bones of the body, 
thereby producing the picture of ac- 
romegaly. A condition of extreme hypo- 
thyroidism (cretinism) in childhood will 
prevent normal deposition of calcium in 
the bones and delay dentition.© In such 
cases, feeding of thyroid extract will in- 
variably cause rapid.and normal skeletal 
development. 


6. Cantarow, A.: Recent Advances in Cal- 
cium Metabolism, Internat. Clinics, 1:34-37 


(March) 1931. 
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With such striking instances of a 
demonstrably close relationship between 
the glands of internal secretion and cal- 
cium metabolism, an endocrine study was 
made in a series of cases of advanced 
paradentosis. 

Altogether seventy-five patients were 
studied, but certain cases were omitted 
because of some doubt as to the influence 


TABLE 1.—ENDOCRINE DISTURBANCES IN COEX- 
ISTENCE WITH 36 CASES OF PARADENTOSIS 


Percentage 


No. of Total 
Cases Diagnosis Cases 


Examined 


10 | Hypothyroidism 27.80 


Hypothyroidism plus hypo 
pituitarism 8.33 


o>) 


Hypothyroidism plus hypo 


gonadism 14.00 
3 | Hyperthyroidism 8.33 
| 
| 
ovarian activity 2.80 
| Hypotesticular condition | 5.50 
| Dhabetes plus pituitary defi 
| ciency 2.80 
| mee 


of local conditions on the paradentosis. 
For example, cases of filthy mouth, lead- 
ing to a marginal suppurative gingivitis, 
were omitted, as well as cases belonging 
to the group of atrophia senilis physiol- 
which 


trauma played an important role were 


ogica. Furthermore, cases in 
also omitted from the series reported. 


This final group consisted of thirty-six 


— 
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2.—Data ConcerninG TH1rTY-S1x Cases ExAMINED 


22 | Miss K. | Hyperthyroidism 


Basal 
Age in ies: Diagnosis Metabolic Family History from 
Years Rate Endocrine Standpoint 
41 Mrs. T Hypothyroidism —15.3 | Family abnormally obese on maternal 
side 
22 Miss D. | Hypothyroidism —10.0 | Paternal aunt and uncle diabetic 
30 Mrs. F. Hypothyroidism —14.0 | Sister with goiter; paternal uncle 
diabetic 
40 Mrs. K._ | Hypothyroidism —24.0 | Mother with goiter 
24 Mr. B. Hypothyroidism —10.0 | Negative 
36 Miss C. Hypothyroidism —16.5 Negative 
24 Miss B. Hypothyroidism —14.0 | Negative 
35 Miss J. Hypothyroidism —21.1 | Sister abnormally obese; maternal 
cousin with goiter 
31 Miss L. Hypothyroidism — 8.0 | Marked obesity in mother and sister 
36 Mrs. O Hypothyroidism —10.0 | Mother obese and has goiter 
ey. | Mrs. H Hypothyroidism plus} — 6.0 | Sister has goiter 
hypopituitarism | | 
28 | Mrs. C. Hypothyroidism plus; —26.4 | Brother has goiter; mother obese 
| hypopituitarism | | 
| 
37 Mrs, N Hypothyroidism plus} —15.8 | Negative 
hypopituitarism 
31 Miss W. | Hypothyroidism plus} —15.1 | Sister has goiter; mother has diabetes 
hypogonadism | 
31 Miss Wh. | Hypothyroidism plus| — 4.0 | Negative 
hypogonadism 
35 Miss Wi. | Hypothyroidism plus} —12.4 | Mother obese 
hypogonadism 
24 Miss P. Hypothyroidism plus} — 8.1 | Negative 
hypogonadism 
| |— 
37 Mr. M. Hypothyroidism plus; —14.5 | Negative 
hypogonadism | | 
26 | Mr. H. | Hyperthyroidism | +37.0 | Maternal cousin has goiter 
+11.0 | Negative 
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TABLE 2.—Data ConcerNiNnG Tuirty-S1x Cases Examinep (Continued) 


Age in ie Diagnosis Metabolic Family History from 
Years Endocrine Standpoint 
31 Miss P. Hyperthyroidism +35.0 | Father obese; paternal uncle diabetic 


37 Mrs. H. | Hypopituitarism 


+ 3.9 | Mother obese 


24 Miss E. Hypopituitarism — 6.0 | Mother obese 
| 
35 Dr:'G. Hypopituitarism | ~ 8.0 | Paternal uncle diabetic; maternal side 
| | of family obese 
28 Miss Mc. | Hypopituitarism | 0.0 | Maternal side of family obese 
28 Miss S. Hypopituitarism; — 8.0 | Paternal uncle with goiter; maternal 
hypo-ovarianism | grandmother diabetic 
Pp 
34 Mrs. B. Hyperpituitarism — 1.7 | Negative 


27 Mrs. K. | Hyperpituitarism 


0.0 | Paternal side of family obese 


37 Mr. W. Hypogonadism 0.0 | Negative 

28 Mr. B. Hypogonadism —10.0 | Negative i. : 

34 Mrs. L. Diabetes and + 4.5 | Paternal uncle diabetic; ‘ainiaaat ic! 
hypopituitarism | and diabetic 

24 Mrs. M. | Negative 3.0 | Negative ? i 

26 Mr. A. Tuberculosis of lung | 


24 Mrs. J. Mitral stenosis 


+ 
2.5 | Negative 


2.0 | Negative 


26 Mrs. M. | Negative 


0.0 | Negative 


39 Mrs. R. 


Negative 
| 


cases of definite paradentosis, and have 
been so classified. Most of the patients 
had been treated previous to this study, 
but without definite relief of all symp- 
toms. 

The endocrine study consisted of care- 
ful investigation of the patients’ histories, 
especially as regards symptoms related 
possibly to glandular function, investiga- 
tion of family histories concerning en- 
docrine disturbances, determination of 
basal metabolic rates, blood counts, uri- 


+11.6 | Negative 


nalyses and blood Wassermann tests in 
most cases, and detailed physical examina- 
tion. The results of this study are pre- 
sented in Table 1. 

Table 2 shows the different types of 
endocrine dysfunction occurring in co- 
existence with paradentosis. It will be 
noted that only fourteen per cent (five 
cases) of the patients examined are en- 
tirely negative from the endocrine stand- 
point. Perhaps the most striking point in 
Table 2 is the preponderance of hypo- 


al 
cle 

er 

| | 
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thyroidism. In addition to the ten un- 
complicated hypothyroid cases, eight pre- 
sented pluriglandular involvement such 
as hypothyroidism plus hypopituitarism, 
and hypothyroidism plus hypogonadism. 
If this point should be considered in mak- 
ing the percentage calculation, the num- 
ber of hypothyroid cases would be 50 per 
cent (eighteen). On account of the lim- 
ited knowledge concerning this subject, 
it seems advisable to differentiate between 
the uncomplicated hypothyroid cases and 
those with pluriglandular involvement. 

While specific conclusions cannot be 
drawn from this study, the results tend 
to corroborate our original thesis; name- 
ly, that endocrine dysfunction and par- 
adentosis exist in the same person to a 
striking degree. Even though this fact in 
itself may be striking, and granted that 
much evidence has been accumulated that 
the endocrine glands play an important 
part in the regulation of the chemistry of 
the body, caution must be observed in 
determining their role in this disease. 

It is interesting to note that 65 per cent 
of the cases diagnosed as endocrine types 
also present endocrine disturbances, such 
as goiter, marked obesity and a history of 
diabetes in other members of the im- 
mediate family and the first preceding 
generation. 

Also in the hypothyroid group (27.8 
per cent), the basal metabolic readings 
corroborate rather strikingly the clinical 
diagnosis of hypothyroidism. In the 
mixed types, the laboratory aids to diag- 
nosis are not of so much assistance, since 
the diagnosis, in the pluriglandular pa- 
tient, must depend largely on symptoms, 
body configuration, hair distribution, skin 
texture, long bone measurements, etc. 

Through our knowledge of certain 
anatomic characteristics, some of which 
were just enumerated, reasonably ac- 
curate endocrine diagnoses can be made. 
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CONCLUSION 

1. In a series of thirty-six cases studied 
with advanced paradentosis, 86 per cent 
revealed coexistent endocrine disturb- 
ances. 

2. Of these endocrine disturbances, 
hypothyroidism was found to predom- 
inate (27.8 per cent). 

3. The limited data on the etiology of 
paradentosis indicate a constitutional or 
deep-seated chemical condition as a pos- 
sible cause. 


DISCUSSION 
Hermann Becks, San Francisco, Calif.: 


The subject presented gives us one definite 
lead to follow in searching for the etiology 
of the disease now called paradentosis. The 
question of etiology is so complicated that 
every effort to clear up one or another phase 
of it must be welcomed. We are still far 
from the solution of this enormous problem, 
although hundreds of scientists and _ practi- 
tioners within the last century have attempted 
to solve it. Empiric determinations of suc- 
cessful methods of treatment have not ad- 
vanced us very far, for the reason that the 
etiology of this disease is not uniform in any 
respect. It has taken the dental profession 
of all countries a long time to free itself 
from the conception that so-called pyorrhea 
is solely the expression of local exogenous 
factors. It is regrettable that there are earnest 
members of our profession who have not 
yet assimilated the knowledge resulting from 
the latest developments in this particular 
field. “Pyorrhea” of the gum tissue pocket, 
i. e., the pus discharge, is, for many prac- 
titioners, one of the most important criteria 
of the disease. On the contrary, we should 
endeavor to ignore this symptom entirely 
because it does not indicate the condition of 
the tissue or the etiology and pathogenesis 
of the disease. More than ever, we should 
turn our attention to the conditions which 
produce this picture of the paradentium. 
Everyone can add to the information being 
accumulated for the solution of this problem 
by an exact examination of his patients only 
if he keeps in mind the varying nature of the 
etiology of paradentosis. Until we realize how 
extremely complex this etiology is, we shall 
not discover how insufficient is the average 
treatment of this disease. One of the most 
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important questions is, “Are these disturbances 
of the endocrine organs, which, according 
to Dr. Reynolds’ report, occur simultaneously 
with paradentosis in 86 per cent of all cases 
examined, pathognomonic of the disease or 
not?” I must go back to the first scientific ex- 
aminations in this field. Reinmdller (1923) 
studied the Abderhalden reaction of blood 
serum in twenty-five cases of paradentosis 
and found in six cases an involvement of the 
thymus; in seven, of the generative glands; 
in eight, of the generative glands and the 
thymus, and in four, of the thyroid and 
pancreas. Chaim (1926) emphasized es- 
pecially the importance of the hemogram 
and found thyrotoxicosis with ovarian dys- 
function and an imbalance of the calcium 
metabolism in a relatively large number of 
cases. Weinmann (1927) connected par- 
adentosis with an underfunction of the an- 
terior lobe of the hypophysis because he found 
in his cases of paradentosis a decrease of 
specific dynamic action of proteins, parallel- 
ing a normal basal metabolic rate. Citron 
(1928) found in 75 per cent of his patients 
with paradentosis an increase in the basal 
metabolic rate; i. e., a change in the sense 
of an overfunction of the thyroid. Many 
cases were accompanied by other pseudo- 
goitrous symptoms. He also frequently found 
anomalies in menstruation. Citron (1930) 
reported a change in the proportion of the 
potassium and calcium in blood serum. The 
amount of potassium was decreased and the 
calcium level raised. From these findings, 
he deduces that there is an overfunction of 
the parathyroid. Boenheim (1928) examined 
a number of cases by the Abderhalden-Hirsch 
method and made determinations of the basal 
metabolic rate in patients suffering from 
paradentosis. He came to the conclusion that, 
in about 80 per cent of his cases, the endocrine 
glands show a dysfunction, and he suggests 
to the dental profession that they have a 
determination of the basal metabolic rate 
and the specific dynamic action made in every 
case of paradentosis. In contrast to Chaim 
and Citron, he did not observe participation 
of the ovaries and the parathyroids. We 
know the symptoms of exophthalmic goiter 
as a functional disturbance of the thyroid. 
We know the picture of tetany, and connect 
it with functional disturbance of the par- 


athyroids. We know that the glands of in- 
ternal secretion are in close relation to each 
other and that the disturbance of one gland 
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may produce a secondary disturbance in an- 
other. Up to the present time, we do not 
know any clinical symptoms in the oral cavity 
which would indicate dysfunction of the en- 
docrine system, and it is problematic whether 
paradentosis should be considered a sign of 
disturbance of the glands of internal secre- 
tion. The publications of the above-men- 
tioned authors have been severely criticized 
by Nothmann, who not only warns against 
an overvaluation of the metabolic findings 
for the recognition of endocrine diseases, 
but also draws conclusions from the pub- 
lished findings which contradict the con- 
clusions of the original investigators. He 
states that the metabolic findings in par- 
adentosis previously reported in which there 
was deviation from the normal have noth- 
ing to do directly with the disturbances of 
internal secretion but are manifestations of 
a “generalized degenerative constitution,” 
which belongs frequently in the field of 
neurosis, with symptoms in the region of the 
vegetative nervous system. In other words, 
the vegetative nervous system may through 
neurosis have an effect on the endocrine 
organs, especially on the thyroid gland. The 
endocrine symptoms may, therefore, be ex- 
plained as the result of a neurosis and not 
as the cause of a neurotic disturbance. For 
diagnosis and therapy, these cases are cases 
of neurosis! (quoted from Nothmann.) This 
criticism would not affect the examinations 
of Dr. Reynolds, because, as has been stated, 
the majority of his cases indicated a hypo- 
thyroidism with low basal metabolic rates, 
while the other investigators reported that 
hyperthyroidism predominated. Nothmann 
believes that, in paradentosis, we are dealing 
with an hereditary disease of the alveolar 
process on the basis of a weak or degenerative 
constitution. This has already been intim- 
inated by other authors (Reinmdller, Loos). 
For instance, we frequently find other stig- 
mata of a degenerative constitution in cases 
of paradentosis. I may call attention to the 
frequent finding of migraine, hernia, men- 
strual anomalies, etc. The degenerative white 
blood cell picture, as reported by Chaim, be- 
longs here, and finally the very interesting 
findings of vascular changes in paradentosis 
which were compared as Kapillarhemmungen 
to the changes which were observed by 
Jaensch in blood vessels of persons with 
signs of a severe degenerative process. I 
might mention furthermore those persons 
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who give evidence of imperfect development, 
who have harelip, cleft palate, eccentrically 
located pupils, asymmetry of body develop- 
ment, strabismus, etc. (Reynolds). In other 
words, the question of a close relationship 
between endocrine dysfunction and paraden- 
tosis is still debatable and will remain so 
until our methods of laboratory examination 
for the establishment of an exact diagnosis 
of endocrine diseases have been further 
developed. For this reason, we must be care- 
ful in formulating our conclusions. Dr. Rey- 
nolds has emphasized several times the fact 
that, in his cases, the metabolic rate corrob- 
orated the clinical diagnosis; i. e., he es- 
tablished his diagnosis mainly on the basis 
of the clinical picture, the laboratory findings 
confirming it. One interesting point must be 
emphasized here: The results obtained by 
Dr. Reynolds are not in agreement with those 
obtained by Citron. As already mentioned, 
Citron, in 75 per cent of his patients with 
paradentosis, found an increase in the met- 
abolic rate, while Dr. Reynolds, in most of 
his cases, reports a decrease. An overfunc- 
tion of the thyroid in 75 per cent of the cases 
(Citron) is contrasted with underfunction of 
the thyroid in 27.8 per cent, or even 50 per 
cent, if the mixed hypothyroid and hypo- 
pituitary or hypogonadal (ovarian) cases 
are included (Reynolds). Even though we 
might be optimists for a moment and believe 
that the type of paradentosis prevalent in 
Berlin differs from that in San Francisco, 
this discrepancy is mainly due to the fact that 
the examined cases of paradentosis do not 
belong to the same group. If we speak quite 
in general of paradentosis, we must keep in 
mind that there is more than one type and 
that each of the types may have more than 
one source. For this reason, all examinations 
of patients whose cases have been unspecifical- 
ly diagnosed as paradentosis will not advance 
us one step in the search for the etiology of 
the different types of paradentosis. We must 
try to classify our cases exactly and, for this 
purpose, the classification adopted by the 
Seventh International Dental Congress, in 
Paris last August, is very useful. In this 
classification, there are three definite types 
of paradentosis. In my experience, it is more 
profitable to investigate only one type and 
not all three at the same time, not to speak 
of the many border line cases cr mixed types, 
which are very difficult to differentiate. For 
this reason, I confined myself to the second 
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type of paradentosis, the “diffuse dystrophic 
paradentosis,” which I consider the same as 
the diffuse atrophy of Gottlieb. If we sur- 
vey Dr. Reynolds’ results in thirty-six cases 
of paradentosis, the question arises as to 
whether any classification of the cases was 
made from the standpoint of the above-men- 
tioned classification. Furthermore, it is of 
extreme importance to know the age of the 
patients who were examined, because we 
know today that metabolism is liable to varia- 
tions in the course of life. The cause of this 
is beyond our control. If, therefore, a patient 
between 40 and 50 years of age, or even older, 
was examined, the results might be influenced 
by senility and such cases should not be used 
for study. Finally, I would like to call at- 
tention to the extreme difficulty of establish- 
ing any relationship between paradentosis 
and systemic disease if a marked alveolar 
resorption is accompanied by severe inflam- 
matory changes of the gum tissues. In those 
cases, we are dealing with too many condi- 
tions which might have contributed to this 
clinical manifestation. Questions arise as 
to whether the inflammation is due to local 
irritation or to systemic disease, for in- 
stance, to endocrine disturbance, avitaminosis 
(scurvy) or generalized metabolic disturb- 
ances, among others; whether or not the in- 
flammation over a long period of time has 
caused the bone destruction, or, finally, 
whether the bone destruction is the result 
of a generalized disease of the osseous sys- 
tem and the inflammation is only due to the 
lowered resistance and is superimposed on 
the primary condition. These extremely im- 
portant questions should always be kept in 
mind in a study of the etiology of this disease 
and, for this reason, I have preferred, for 
the examination conducted at the George 
Williams Hooper Foundation, to use only 
young adults, possibly not over 40 years, and 
suffering from a “generalized diffuse dys- 
trophic type of paradentosis.” In such pa- 
tients, the degree of resorption of the alveolar 
process is not proportionate to the age of 
the patient and the degree of inflammation 
of the gum tissue. The disease is character- 
ized by a primary involvement of the alveolar 
process with a tendency of the teeth to 
migrate, accompanied by loosening, without 
any inflammatory changes in the region of 
the gum tissue. In searching for the etiology 
of the disease, the question arises, “What 
factor determines the disease of the bone?” 
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As has been stated, the endocrine system con- 
trols the calcium metabolism. Without stretch- 
ing the imagination, we may suppose that a 
disturbance of the endocrine function can 
lead to a destruction of osseous substance 
and to diffuse dystrophic paradentosis in 
the alveolar process. For the study of the 
relationship between endocrine dysfunction 
and paradentosis, this diffuse dystrophic type 
is especially appropriate. If, therefore, this 
type of paradentosis or any other of the many 
varieties was exclusively used for these ex- 
aminations of Dr. Reynolds, there should not 
be such an extreme variation as that which 
is shown by the different results of Citron 
and Reynolds. If this wide variation is 
found, despite precautions in the choice of 
cases, the possibility exists that we are deal- 
ing within this group of cases with a disturb- 
ance of one and the same gland in different 
directions. It has been suggested by Loos 
that we should examine all cases generally 
classified as paradentosis in order to be un- 
biased by the morphologic picture; but if 
we are to reach true conclusions regarding 
this disease, it would require an immense 
amount of material, much of which would 
necessarily be irrelevant, and the results 
would be influenced by the proportions of 
the different types of paradentosis which 
were included. This proportion will vary 
with every investigator. In this connection 
allow me to cite briefly a few results of my 
own investigations.” It was very interest- 
ing to observe that, in the majority of cases 
examined, the calcium level was elevated 
even to the point of 18.95 mg. per hundred 
cubic centimeters. ‘The normal value lies be- 
tween 9 and 11 mg. I found that the inorganic 
phosphorus content did not keep step with 
the increased calcium level; i. e., the phos- 
phorus content remained within normal 
limits and was even low in a few cases. 
This means that, in this particular type of 
paradentosis, the diffuse dystrophic type, we 
are dealing with a relative or absolute lack 
of inorganic phosphorus in proportion to the 
calcium content of blood serum. It was strik- 
ing that these proportions were found to be 
reversed in saliva; namely, the calcium 
amount was decreased and the phosphorus 
content normal or even slightly increased. 
In saliva, therefore, a relative or absolute 
lack of calcium exists. In blood serum, the 
calcium phosphorus quotient was increased, 
and in saliva, decreased. The earlier we are 
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able to make the diagnosis of a primary dis- 
ease of the bone or gum tissue caused by en- 
dogenous conditions, the clearer will be the 
metabolic picture or perhaps the involvement 
of other organs, as, for instance, the vegetative 
Nervous system and the capillary system. 
And if we find, in considering these view- 
points, such a high participation of the en- 
docrine system, every effort must -be made 
to work out definite types which perhaps 
may be designated as hypothyroid or hyper- 
thyroid or pituitary types. But this is only 
possible after we have confirmed the diag- 
nosis by all methods of examination at our 
disposal. It is just as possible that other 
diseases, such as severe infectious disease, 
may lead to endocrine disturbance as that 
they may be due to neuroses, and, in turn, 
lead to an involvement of the paradentium. 
Attention might also be called to the relation 
of calcium metabolism to vitamin D. The ex- 
perimentation on animals which was _ re- 
cently reported from my laboratory points to 
the correlation which exists between calcium, 
the vitamins and the endocrine system. I 
could imagine that the secondary disturbance 
of the endocrine function not only affects 
the osseous system but also involves the cir- 
culatory apparatus, through which the dif- 
fuse dystrophic type of paradentosis may be 
produced as well as perhaps one of the other 
two types. In the continuation of these 
studies, it seems to be advisable to include 
a determination of the calcium and_phos- 
phorus metabolism as a routine procedure. 
It seems to me especially important in some 
cases that a complete calcium metabolism 
determination be made and also a determina- 
tion of the acid base balance. If the clinical 
diagnosis reveals an involvement of the pi- 
tuitary gland, the specific dynamic action of 
proteins should be tested and perhaps a 
glucose tolerance test made. The results Dr. 
Reynolds has obtained thus far are of im- 
portance, since they indicate definitely that, 
in a large percentage of cases, the disease 
condition of the endocrine system develops 
simultaneously with the disease of the par- 
adentium. For this under 
great obligation to Dr. Reynolds for his ex- 
cellent work. The dental findings are, as 


reason, we are 


Dr. Reynolds said, not pathognomonic as 
yet for the endocrine diseases. He stated that 
specific conclusions from these studies could 
not be drawn, and that the results only cor- 
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roborate the original thesis—that endocrine 
disturbance and paradentosis exist in the 
same persons to a striking degree. The re- 
sults of endocrine imbalance in the different 
parts of the organism are manifold, even if 
we consider the osseous system only. Our 
knowledge of the macroscopic and micro- 


sopic changes of the tissue structure as a re- 
sult of these disturbances is still so meager 
that we must content ourselves with the fact 
that endocrine disturbances occur simultane- 
ously in the majority of patients with par- 
adentosis who were examined. That is the 
extent of our conclusions at the present time. 


A FULL IMPRESSION METHOD USING “TRUPLASTIC” 
AND A MOUTH-CLOSED TECHNIC* 


By S. HAROLD SUPPLEE, D.D.S., New York City 


LASTER of Paris, almost from the 

moment of its introduction, and up 

to the present day, has been used far 
more than any other material for the 
taking of full impressions. The extensive 
use of plaster by one means or another 
has been justified by the fact that, in the 
majority of cases, it has produced satis- 
factory impressions with methods com- 
paratively simple and time saving. 

‘There are a number of materials which 
have been introduced from time to time 
to take the place of plaster, only to be 
rejected because their disadvantages out- 
weighed their advantages. 

The unique character of modeling 
compound for all types of full denture 
impressions has rendered it the distinc- 
tion of being the most valued impression 
material. The difficulties of manipulat- 
ing and controlling compound have 
greatly restricted its use. The amount of 
time required in employing this material 
has caused many to seek a shorter im- 
pression method. 

Plaster, on the other hand, has been 
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universally received by the majority of 
operators, who have found it convenient 
to their abilities and their needs. The 
ready adaptability of plaster to various 
empiric methods has been a fortunate 
characteristic. 

Plaster has, nevertheless, several work- 
ing physical properties which have been 
generally disadvantageous to the average 
operator. The rate at which it sets, lim- 
iting the time of manipulation, has been 
the cause of failure in many impressions. 

It has been my experience that many 
‘speed’ impression materials often de- 
feat their own purpose. They reach their 
initial set so quickly that there is often 
scarcely enough time in which to distrib- 
ute properly the material on the tray. 
The partially set material offers so much 
resistance to muscle trimming movements 
that a greatly overstretched record of 
the peripheral tissues is frequently un- 
avoidable. 

After an experience of this kind, there 
is a tendency to fall into the opposite 
error. A light creamy mix is made to al- 


low more time, and is applied to the tray. 
On quick insertion of the tray in the 
mouth, the first muscle trimming move- 
ments cause the material to flow down 
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the inner wall of the cheeks, leaving in- 
sufficient knife-edge margins with definite 
peripheral shortages. 

Even after correcting these errors and 
gaining a more accurate control, it is 
often impossible for a man of average 
practice in full denture work to maintain 
the precise skill required without con- 
stant practice. Much time is lost before 
satisfactory impressions are secured, or 
chances are taken on defective impres- 
sions. 

It seems evident that the average prac- 
titioner would be aided by having a ma- 


Fig. 1—Maxillary compound snap impres- 
sion, using New York University tray de- 
signed by Clyde H. Schuyler. 


terial that would allow him more time 
in manipulation, thus correcting the first 
error, and that could be maintained at 
a stiffer consistency, thus assisting him 
to eliminate the second cause of failure. 

Exactly these two qualities are the 
main features of a material which has 
been placed on the dental market within 
the last few years. The use of the ma- 
terial known as “truplastic’”’ has proved 
thoroughly practicable in a great num- 
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ber of cases and has for many men elimi- 
nated the difficulty had with plasters. 

“Truplastic” is similar to plaster in 
general character and has a slight color 
and flavor. A definite quantity of pow- 
der is added to a definite quantity of 
water and may be spatulated in the 
manner of mixing cement. The use of a 
mechanical mixer with a regulation of 
fifteen turns would be a further aid 
toward gaining complete control over 
variation. 

The result is a mixture of heavy, 
creamy consistency, much like stiffly 
mixed stone, which retains its character 


Fig. 2—Mandibular compound snap im- 
pression, using New York University tray. 


with little change from two to three min- 
utes before starting the initial set. This 
allows about twice the time of average 
impression plaster for loading the im- 
pression tray, inserting, seating and 
muscle trimming. The extra time thus 
gained may mean the difference between 
a hurried and a faulty impression or an 
easily taken and successful one. 

The following technic for full impres- 
sions is largely a restatement of several 
old and time-worn ideas which have 
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been given a new and more useful life 
with the advent of “truplastic.” 

The first procedure is a thorough 
examination of the mouth, first the max- 
illa, next the mandible, and then a de- 
termination of the relationship that 
exists between them. By the use of dis- 
criminative analysis, we may deduce most 
of the problems that must be confronted 
during the whole course of denture con- 
struction. 

Attention should be given to the char- 
acter of the tissues in the region of the 
denture borders. In particular, there 
should be noted in the maxilla‘the prom- 


Fig. 3——Maxillary impression tray base- 
plate with wax occlusal rim and beveled 
margin. 


inence of the incisive frenum, the ex- 
tent and depth of the incisive fossa, the 
buccal frena, the prominence of the tu- 
berosities and the nature of the under- 
cuts, if present; the position of the ham- 
ular process, the foveola palatini, the 
attachment of the soft palate, the gen- 
eral character of the tissues over the 
ridges and the extent of the prominence 
of the median raphe. 

In the mandible, besides the buccal 
and labial tissues, which are named as 
in the maxilla, one must note the lingual 
frenum, the sublingual glandular tissue, 
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the mylohyoid ridge and its attendant 
muscle and the retromolar tubercle or 
pear-shaped area. Consideration of the 
individual peculiarity of these tissues 
should render a fairly clear conception 
of the shape of the impression, and they 
should be charted for future reference. 

The patient should be asked to bring 
the lips comfortably together. The oper- 
ator, holding the lower jaw firmly, may 
then part the lips and note the extent of 
the intermaxillary space. Special atten- 
tion should be given to the space be- 
tween the posterior border of the maxil- 
lary tuberosity and the ascending ramus 


Fig. 4—Mandibular impression tray base- 
plate with wax occlusal rim and beveled mar- 
gin continued lingually. 


on either side. The relationship of the 
ridges may thus be generally established. 

The knowledge gained from a thor- 
ough examination is a valuable reference 
which will guide the operator in shaping 
future steps accurately and without loss 
of time. 

The next step is the selection of an 
upper and lower edentulous type tray, 
slightly larger than the respective areas 
to be covered. Almost any make of tray 
will do, provided it is not short in any 
respect. A set of trays recently designed 
by Clyde H. Schuyler is perhaps the 


im, 
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most admirably shaped for this purpose. 

Snap impressions are now taken with 
modeling compound. (Figs. 1-2.) The 
compound should be heated in water to 
a temperature of 150 F., dried and 
seared to the tray and generously shaped. 
The compound is then flamed, tempered 
in water and inserted in the mouth. It 
is not desired to muscle trim, but rather 
to stretch the peripheral margins in every 
direction. This will prevent the occur- 
rence of a shortage. 

It is particularly desired that the up- 
per impression shall extend from 2 to 3 
mm. posteriorly to the line, dividing the 
hard and soft palate along its entire 
length. 

In the lower impression, care should 
be taken to extend the compound deeply 
lingually and posteriorly well below the 
mylohyoid ridge from the bicuspid re- 
gion to directly below the pear-shaped 
area. 

Models are run in plaster from the 
snap impressions and are now outlined 
for the final impression baseplate. 

A pencil line is drawn around the 
periphery of the ridge of the upper cast 
from 2 to 3 mm. above the bottom of 
the labial and buccal groove, carefully 
avoiding impingement on movable areas 
of the frena and active muscular at- 
tachments. The outline is continued 
from 2 to 3 mm. posteriorly to the divi- 
sion of the hard and soft palates as es- 
tablished by the vibrating line or in ac- 
cordance with previously described ana- 
tomic landmarks. This is to prevent the 
forward and downward shift of the tray, 
on the introduction of the “truplastic,” 
from leaving the area of the juncture 
of the hard and soft palates free from the 
supporting baseplate. This completes the 
outline of the upper baseplate. 

A line is drawn about the labial and 
buccal periphery of the lower ridge in 


a manner similar to that described for 
the upper model. Lingually, care must 
be taken to avoid active tissues of the 
lingual frenum and sublingual glandular 
areas. From the bicuspid region pos- 
teriorly, the line is continued from 2 to 
3 mm. below the mylohyoid ridge until, 
behind the region of the third molar, 
it turns upward almost at right angles, 
to cross the pear-shaped area two thirds 
of the distance back from its anterior 
margin and meet the peripheral line. 
This marks the outline of the lower base- 
plate. 

A double thickness of shellac baseplate 
is now adapted to each model and 


Fig. 5.—Maxillary impression. 


trimmed to the pencil outlines. The la- 
bial, buccal and lingual margins of the 
respective baseplates are beveled at 45 
degrees from the axis of the flange 
toward the crest of the ridge, making a 
beveled margin from about 2 to 3 mm. 
in width. Occlusal rims of pink base- 
plate wax are now attached to either 
baseplate. (Figs. 2-3.) 

The double thickness baseplates with 
wax rims are now tried in the mouth 
and adjusted to record a tentative cen- 
tric relation. 

The occlusal plane of the upper wax 
rim is trimmed anteriorly to approxi- 
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mately the length of the upper lip when 
relaxed and with normal contour, and 
is then made approximately parallel to 
the plane of the tragi of the ears and 
the alae of the nose. This may be ac- 
complished by using the “Fox occlusal 
plane guide” or tongue depressors to 
determine nearness to parallelism, and, 
after the wax is warmed, corrections 
may be made by pressing against a damp, 
smooth surface. 

The upper surface of the lower wax 
rim is warmed with the flame and, the 
upper rim having been chilled, both base- 
plates with rims are placed in the mouth 
and an effort is made to have the pa- 


Fig. 6.—Mandibular impression. 


tient close in centric relation. This is 
repeated with corrections of the lower 
rim until both rims come evenly together, 
the lips touching easily and naturally 
on biting and from 1 to 2 mm. space 
may be observed between the rims when 
the patient is completely relaxed. It is 
better to have the intermaxillary space 
thus obtained slightly closed, if anything, 
rather than open. 

At this point, one may optionally place 
a stop in the center of the plate of the 
upper baseplate by using a bit of wax 
from | to 2 mm. in thickness. Four or 
five holes are made by a large size round- 
headed bur in the regton of the center 
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of the ridge between the cuspid areas in 
the upper baseplate to allow escape of im- 
pression material. 

The trays are now ready for the tak- 
ing of the final impressions. While the 
“truplastic” is being prepared, the pa- 
tient is instructed to rinse out the mouth, 
thus removing excess saliva. The posi- 
tion of the patient is adjusted until his 
head is in a normal, erect position, rather 
than leaning forward or backward. 

The upper tray and a small rubber 
mixing bowl are dried thoroughly. 

The two measuring cups are removed 


Fig. 7.—Relative positions of maxillary and 
mandibular impressions while in mouth. 


from the can of “truplastic.” The larger 
is filled evenly with “truplastic” powder, 
the smaller is filled exactly with water. 
The measure of water is spilled into the 
bowl and the powder added gradually, 
a short, stiff spatula being used to mix 
the two, more in the manner of prepar- 
ing a cement. Spatulation should con- 
tinue for at least thirty seconds, or until 
thoroughly mixed and until bubbles have 
been as nearly as possible eliminated. 
The consistency at this stage should be 
about that of a heavy, creamy cement. A 
drop of water or a small amount of 
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powder may be added to correct vari- 
ation. 

The upper tray is now covered evenly 
with creamy “truplastic” to a depth of 
from | to2 mm. A slight excess may be 
built along the border and piled in the 
center of the palate as a precaution against 
shortage. 

The upper tray is introduced into the 
mouth, care being taken to extend the 
relaxed cheek and carefully center posi- 
tion. With a finger placed in the center 
of the palatal portion, the tray is slightiy 
settled but not driven home. The lower 
baseplate with the rim is placed in the 
mouth and the patient is instructed to 
close lightly, attention being given that 
centric relation is secured. Thirty sec- 
onds are allowed to elapse with the pa- 
tient resting with face relaxed and lips 
and wax rims just touching easily. Only 
after this time has elapsed is any at- 
tempt made to trim the denture margins 
by muscular movement. The creamy “‘tru- 
plastic” would, with previous movement, 
have been washed off the tray margins 
and flowed down the inner wall of the 
cheeks. 

The face is now grasped lightly be- 
tween thumb and forefinger at about 
the level of the occlusal plane and the 
tissues are gently but definitely massaged 
downward and forward, then downward 
and backward, the contractile move- 
ments of the buccinator and orbicularis 
oris muscles and their attaching tissues 
being simulated. Special care may be 
taken to pull gently downward on the 
upper lip to insure the full motility of 
the labial frenum and weaker attach- 
ments at the border of the incisal fossae. 
The slightly stiffer “truplastic” will 
mold readily and may be observed by re- 
tracting the lips and cheeks. If for any 
reason there is an insufficiency of ma- 
terial at any place, the slight necessary 


amount may be added from the bowl and 
subjected to the muscle trimming move- 
ments. 

When the “truplastic” has definitely 
set, the lower baseplate and rim may be 
removed and the patient instructed to 
rinse out the mouth with the upper im- 
pression still in position. Any excess of 
material along the posterior border may 
be broken off and removed with cotton 
pliers and a mirror. The dehydration 
of the tissues under the impression, 
brought about by the setting of the “tru- 
plastic,” together with the close adapta- 
tion, will usually provide ample reten- 
tion. 

The lower baseplate is now removed 
and thoroughly dried, and “‘truplastic” 
prepared in the manner previously de- 
scribed. One difference is carefully ob- 
served. A small amount of powder is 
added to slightly thicken the mass. This 
is provided because the saliva collected 
around the tongue tends to thin out the 
material and prevent the formation of 
proper lingual margins. 

The lower baseplate is now carefully 
covered with the creamy “truplastic” in 
a manner similar to that observed witl 
the upper baseplate. 

The lower baseplate and rim are now 
placed in the patient’s mouth, centered 
and lightly seated. The patient is in- 
structed to close lightly and bring the 
lips together. 

Thirty seconds are again allowed to 
elapse before any movement toward 
muscle trimming is made. The move- 
ments are in this case directed upward and 
forward, then upward and backward, 
producing a composite molding of the 
peripheral border. The lower lip and 
frena are given special attention. 

The lingual trimming is obtained by 
placing a forefinger at either side of 
the lower ri.n in the bicuspid region, 
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and, while pressing inward and down- 
ward, instructing the patient to open 
slowly and moderately, protrude the 
tongue and endeavor to lick the upper 
lip slowly from side to side several times. 
On resumption of the closed position, 
the material should thoroughly set be- 
fore removal of the impressions. 

The lower impression is removed first, 
then the upper. Gentle rocking will 
usually break the seal within a few sec- 
onds, but if resistance is met, as some- 
times occurs in the upper impression, 
rinsing the mouth well with water will 
usually aid in quickly bringing about the 
dislodgment of the impression. Cotton 
pliers and a mirror should always be 
handy to assist in retrieving small broken 
pieces. (Figs. 5-6.) 

Variations may be used to meet the 
problems presented by unusual cases. 
Flanges of the impression base trays must 
be trimmed or bent away to prevent un- 
dercuts on insertion. Soft ridges may 
be relieved by introducing a core of 20 
gage relief on the snap model before 
laying down the baseplate and increasing 
escape holes proportionately. 

It is desired that the baseplate shall 
not show through the layer of “tru- 
plastic” in any portion and, where it is 
noted, it should be relieved, if slight, or a 
new impression secured. In this respect, 
it is more properly a “truplastic” im- 
pression, rather than what is considered 
a “wash.” 

The advantages of this method of tak- 
ing full denture impressions may be 
listed as: 

1. The convenience of extra time in 
manipulating the material. 

2. The convenience and accuracy in 
holding the tray in position, leaving both 
hands of the operator free to muscle 
trim and make corrections. 

3. The broad, beveled margins of the 
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base tray, allowing an adequate bulk of 
the material at the periphery to pre- 
vent breakage on removal or the devel- 
opment of knife-edges. 

4. The mouth-closed position dur- 
ing the actual time of taking the im- 
pression, allowing a less strained relation 
of the peripheral attachment _ tissues 
and permitting a more nearly nor- 
mal record of functional movement. This 
means, in the finished denture, less guess- 
ing in adjustment and less discomfort to 
the patient. 

5. Ability of the patient to assume 
a comfortable position and to assist the 
operator, though requiring only the 
simplest instructions. 

6. The tendency of the material to 
become much harder than plaster and 
thus much more resistant to breakage in 
transporting it to a laboratory. 

From the operator’s standpoint, the 
technic is very simple. After taking the 
snap impressions, he has merely to di- 
rect his technician to construct the de- 
sired baseplates and rims. This will be 
best done by pouring the snap models 
and marking the outline himself. There 
is left only the adjustment of the base- 
plates and the taking of the impressions 
for the next appointment. 

The additional operating time required 
by this method is more than repaid in 
more accurate impressions, and thus the 
elimination of a large percentage of ad- 
justments and remaking in final den- 
tures. 

Almost all of the technic has been 
used in one form or another for the past 
twenty years; plaster, of course, being 
used as the impression material. 

Recent attempts to combine the im- 
pression and centric relation record | 
consider extremely hazardous to the lat- 
ter record. It is far better to record the 
centric relation upon bases adapted to 
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the final models where precision may 
be approximated to a degree which is 
impossible when snap bases are used. 

Since the advent of “truplastic,” sev- 
eral similar materials have been pre- 
sented on the market, namely, “plasti- 
com” and “plastogum.” 

The technic for using them is prac- 
tically the same; a slight variation in 
mixing proportions, grade, color and 
flavoring being the general distinguish- 
ing characteristics. 

My experience has been chiefly with 
“truplastic,” and, for this reason, it has 
received particular mention. These other 
materials also merit attention. 

There are unquestionably a number 
of methods by which satisfactory im- 
pressions have been produced. Whatever 
the theory, success has appeared to be 
due chiefly to a well worked out technic 
and an exacting and skilful execution. 
The method here described is not repre- 
sented as the simplest or the finest, but 
will readily render for the average op- 
erator excellent impressions in the great 
majority of his cases. 


DISCUSSION 

Alexander H. Paterson, Baltimore, Md.: 
All of the words necessary for a com- 
plete description of the good qualities of 
plaster are contained in the introduction 
of this paper. Arranged in phrases, they 
might be presented as follows: “Plaster from 
the moment of its inception up to the present 
day, has been used more than any other 
material for taking impressions; its exten- 
sive use has been justified because of the 
satisfactory results obtained through simple 
methods of manipulation; it has been recog- 
nized universally as having the greatest 
adaptability, and has been accepted as a 
standard of comparison ever since its in- 
troduction.” If all of the substitutes pre- 
sented to the profession in the last twenty 
years were the only materials available for 
impression taking, imagine the enthusiasm 
with which plaster would be received if it 
suddenly came into existence, or picture the 
consternation that would follow if it were 
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no longer available. The profession has 
been enjoying the benefits of plaster all 
these years without a full realization of its 
supreme value. There has been a continual 
endeavor to supersede plaster with a ma- 
terial of a different character, having in its 
makeup all of the qualities that plaster al- 
ready has. “Truplastic’ resembles plaster 
in bulk and texture, but not when mixed in 
preparation to take an impression. Then the 
properties of the two are different. Plaster 
may be used to take impressions at almost 
any consistency, but “truplastic”’ requires 
that it shall be a certain consistency. It re- 
sembles more closely the properties of the 
fine improved modeling compounds than it 
does plaster. The difference in time of set- 
ting limits “truplastic”’ to one definite order 
of procedure. Dr. Supplee states that, after 
considerable experimentation with retarders, 
etc., he was unable to establish a setting 
time for plaster that would give him sufh- 
cient time to muscle trim his case. He as- 
serts that the rapidity with which plaster 
sets eliminates any possible chance of estab- 
lishing a correct peripheral border. The ex- 
isting differences in technic would seem to 
have origin in such a situation. The modern 
improved plaster technic demands a quick 
setting material with an automatic muscle 
trim. The technic described by Dr. Supplee 
demands a material which sets mo-e slowly 
than plaster in order to give the operator 
more time to mechanically muscle trim. Too 
much emphasis is usually placed on the 
necessity of muscle trimming. In the great 
majority of cases, the tone of the muscle tis- 
sue is so lax that, even with the most 
sensitive impression material, little muscle 
indentation is indicated. Success is not de- 
pendent on the material used in developing 
impressions, but on the adaptability of the 
operator to a technic or material that he 
naturally handles the best. Impressions may | 
be developed with either plaster or “tru- 
plastic” with equal success, provided the op- 
erator has perfected himself in their proper 
manipulation; in other words, if the same 
amount of attention was directed toward 
mastering a plaster technic as has been di- 
rected toward mastering a technic of a sub- 
stitute, success might have been obtained 
with plaster even before a trial of a sub- 
stitute was made. A thorough examination 
of the mouth is suggested. ‘Too much em- 


phasis cannot be placed on this important 
procedure. 
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clear conception of the surfaces over which 
the denture is to rest, it is absolutely impos- 
sible for him to develop a suitable impres- 
sion no matter what technic or material is 
used. A detailed examination is necessary 
in order to include in the finished restoration 
all of the good things that the mouth con- 
tains that will aid in stabilizing the restora- 
tion when it is completed. The mental pic- 
ture obtained from the examination must be 
vivid .enough to distinguish its correctness 
immediately on removal of the impression 
from the mouth. Indifference to proper 
mouth examination possibly causes more fail- 
ures in denture construction than any other 
one factor. There is a decided difference in 
the design of the trays for taking impres- 
sions following “‘truplastic” and plaster tech- 
nics. The “truplastic’ tray has a margin 
of the same dimension throughout the whole 
peripheral border, while the margins of the 
plaster tray vary according to the space ex- 
isting in the mouth. In taking the impres- 
sion with “truplastic,” the excess that flows 
over the marginal edge is molded to posi- 
tion with the movements of the cheeks and 
the fingers of the operator; which elimi- 
nates any necessity for having a variation of 
the marginal edge. Plaster demands that 
there be a variation of the marginal edge 
according to the space indicated in the mouth 
in order to support and carry the free flow- 
ing plaster the distance required to copy in 
detail and automatically all of the periphery. 
The technic in the manipulation of the ma- 
terial in taking the impressions is a con- 
servative and practical procedure. It is 
designed to equalize pressure, to obtain more 
accurate peripheral borders and to take ad- 
vantage of all of the benefits derived from 
a closed-mouth impression. It accomplishes 
all three successfully. The same principles 
are applicable to a plaster technic and, when 
applied, a successful conclusion is obtained 
equal in every respect to that obtained from 
a “truplastic” technic. Of the advantages 
enumerated in the summary, only two differ 
from those usually accorded to plaster, the 
two exceptions being the extra time required 
for setting and for hardness. The extra 
time may not be desirable in a great many 
instances, as it would depend entirely on 
the makeup of the operator. He may be so 
constituted that a material of a slow setting 
quality might not suit him at all. He may 
prefer, and possibly would handle better, a 
material that sets rapidly, so that this qual- 
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ity would not be an advantage in the hands 
of this type of individual. This does 
not mean that the operator demanding a 
quick setting material would be any more 
careless in its manipulation than the oper- 
ator demanding a slow setting material. 
Thus, the advantage claimed for the slow 
setting material may be considered a disad- 
vantage in the quick setting material. Hard- 
ness would give an advantage over plaster, 
if it were to be transported in any way, but 
if it were not to be transported, unusual 
hardness would not be an advantage, be- 
cause plaster has sufficient strength to with- 
stand the handling that it is usually sub- 
jected to in the office laboratory. Finally, it 
is claimed that the additional operating time 
required to manipulate “‘truplastic” is more 
than repaid in accurate impressions and the 
elimination of a large percentage of adjust- 
ments and remakes in the final dentures. 
This intimates, as I understand it, that “tru- 
plastic’ will produce a more accurate im- 
pression than plaster and cause less trouble 
when the dentures are finished. It is not my 
intention to criticize the material presented 
too severely or minimize its value to the 
profession, but knowing positively the ac- 
curacy that can be obtained with plaster, | 
am not ready to admit that any substitute 
that I have ever seen or tried is superior to 
plaster. Individualism, as I have already 
mentioned, is an important factor in the se- 
lection of an impression material. The great 
majority of operators will accept a material 
without any personal investigation, being in- 
fluenced entirely in their selection by the rep- 
utation a material has for ease of manipula- 
tion. The remaining smaller number of op- 


erators will investigate the qualities of a’ 


material thoroughly before making a selec- 
tion. Dr. Supplee is a member of the second 
group, and his presentation proves my asser- 
tion that through investigation he has found 
a material to the manipulation of which he 
adapts himself the best. This natural adap- 
tation to a material and technic provides him 
with the greatest satisfaction and_ success. 

Charles Lane, Detroit Mich.: Since the 
times of our first dental meetings, the im- 
portant matter of impressions for full cases 
have been presented and that they are still 
interesting is evidenced by the attendance at 
these sessions. It might be imagined that, 
by this time, some standardized way of doing 
the work would have been presented and ac- 
cepted, but it will be noted that each of us 
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has a way almost all his own and a material 
which is almost a pet of his. Any group of 
us using the same material will differ en- 
thusiastically about items of procedure, both 
important and unimportant, which, I believe, 
lead to a safe conclusion: It does not make 
much difference what we use, the difference 
being in how we use it. Without question, 
if the care that Dr. Supplee has used were 
practiced by another, the result would be 
gratifying. Any of us may accustom ourselves 
to the use of a material and thus make a 
success of impression making. I prefer Kerr 
compound and am inclined to think that the 
only place for plaster or plaster compounds 
is to fill any discrepancies in the compound 
matrix. Many fine denture technicians 
and successful practice builders do not use 
compound when making impressions. Sup- 
plee suggests in almost every paragraph of 
his essay the definite quantity or movement. 
It is certain that this is the key to the den- 
ture problem. His first procedure is a thor- 
ough examination of the mouth and _ by 
“discriminative analysis” he knows almost in 
detail what his impression should be. If there 
is any one thing more than another that is 
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responsible for the difficulties of the dentist, 
it is failure to diagnose. Each of us has a 
scheme all his own, the selection of material, 
the selection of a tray, the open or closed 
mouth procedure, and each has points in its 
favor which are not overlooked by the oper- 
ator who likes doing his work that way. I 
would like to take issue with Dr. Supplee 
when he refers to compound being difficult to 
manipulate and control and venture to say 
that if he should give compound the atten- 
‘tion that he has given “truplastic,’ he would 
be as much a compound enthusiast as I am 
and he would find that it is not so much a 
time user as he imagines. I do know that 
much more can be accomplished by the use 
of compound in making the impression sec- 
tionally, as it were, accounting for different 
tissue depths, reliefs, etc., than is possible 
with a one piece material, and that the efh- 
cient use of “truplastic’’ requires more dis- 
criminating movements to get border trim 
than in the use of compound. I am pleased 
to note that Dr. Supplee does not advise the 
establishment of mandibular relations at im- 
pression-making time, for these items deserve 
your undivided attention. 


ENAMEL* 


By J. SCOTT WALKER, D.D.S., Chetopa, Kan. 


OTTLED enamel has an inter- 
esting history. 

An article on this condition by 

J. M. Eager, passed assistant surgeon of 
the U. S. Public Health Service, who 
was then stationed in Naples, Italy, ap- 
peared in the Public Health Report ix 
1901. Eager noticed this condition of the 
enamel among Italian emigrants, par- 
ticularly those coming from Pozzuoli, a 
community about 5 miles from Naples. 
From his description, it is recognized as 
the enamel defect found in various places 


*Read before the Kansas State Dental Asso- 
ciation, April 24, 1933. 
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in the U. S. and in other countries, and 
now known as mottled enamel. 

It was reported by Dr. McKay, dur- 
ing an investigation of this Italian dis- 
trict in 1927, that Pozzuoli had changed 
its water supply and was no _ longer 
afflicted with this condition. 

The first article on this defect in 
America was read before the Colorado 
Dental Society in 1909, by H. A. Fynn, 
of Denver. Nothing further concerning 
this trouble was published until 1916, 
when G. V. Black and Frederick S. 
McKay published a series of articles in 
Dental Cosmos. ‘These men were the 
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first in the United States to publish re- 
sults after actual study. 

At the time the investigation was be- 
gun, those undertaking it knew of only 
one afflicted district in the world. No 
shadow of a theory existed that could 
offer a reasonable explanation of its 
cause, or point to a remedial measure. 

The term “mottled enamel” was first 
used by Dr. Black. Dr. McKay, who 
has been actively interested all these 
years, must be given a large share of the 
credit for the results now achieved. 

Frank Hannan, chemist of the filtra- 
tion plant, in Toronto, suggested in 1926 
that fluorine was the cause of mottling 
of enamel. 

H. V. Churchill, chemist of the Alumi- 
num Company of America, detected 
fluorine in the endemic district of Baux- 
ite, Ark., March 31, 1931, his findings 
being published in the Journal of Dental 
Research, in February, 1932. 

Soon after Churchill reported his find- 
ings, Margaret Cammack Smith, Edith 
M. Lantz and H. V. Smith published 
Technical Bulletin No. 32 (June 10, 
1931) from the University of Arizona. 
Production of mottling of the enamel in 
experimental animals was accomplished 
by them in February, 1931. 

July 15, 1932, H. V. Smith and Mar- 
garet Cammack Smith, published Tech- 
nical Bulletin No. 43, showing analyses 
of about 175 different waters, with 
fluorine contents in some as high as 12.6 
parts per million. These chemists give 
information regarding this defect that no 
other chemist has published. 

The study of this problem in Chetopa 
was started in 1923. In February, 1930, 
Mr. R. W. Kerr, assistant engineer of 
the state board of health in Kansas, made 


1. Hannan, Frank: Water Works Eng. J., 
July 15, 1926. 
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a survey of our public school and found 
117 cases of mottled enamel. 

A questionnaire sent to 475 dentists 
of Kansas elicited 260 replies. The ques- 
tions were written on a single sheet, de- 
scribing briefly the characteristics of 
mottled enamel and requesting the fol- 
lowing information. 

1. Have you noticed the above defect? 

2. Approximate number of cases? 

3. Do cases appear to come from a certain 
community? If so, where? 

4. If this defect is present in your own 
community, what percentage of native born 
and reared children would you estimate are 
affected ? 

5. Do you regard the children’s teeth in 
your own or any surrounding community 
especially poor? If so, where? 

6. If either Question 3 or 5 is answered in 
the affirmative, what do you regard as the 
possible cause of the deficiency ? 

Question 4 in most cases was unan- 
swered. Question 5 has no value since 
it requested an opinion, and the opinion 
given was usually about something else. 
To Question 6, seventy-nine answers 
were received. “Twenty-seven blamed 
the water supply wholly; eighteen, de- 
fective nutrition; eleven, a combination 
of water and defective nutrition; twenty- 
three, various combinations of disease, 
lack of care, the water supply and mal- 
nutrition. 

Of 246 replies, 100 indicated that the 
dentist replying had never seen a case 
of mottled enamel, while 146 reported 
mottled enamel, the latter reports com- 
ing from southeast and western Kansas. 

Jan. 21 and 22, 1932, Frederick S. 
McKay, assisted by Miss Gottlieb, state 
chemist, and Mr. Ray E. Lawrence, of 
the state board of health, made an ex- 
amination of the Chetopa High School 
and the seventh and eighth grades. 

I quote from Dr. McKay’s findings. 

A total of 182 persons were subjected to 
a detailed examination, the total number 
of teeth examined being 5,067. A record 
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was made of every tooth in the mouth of 
each pupil, which enabled us to observe 
which teeth were affected and which 
were not, and gave additional evidence 
as to the ages between which the child 
had lived in Chetopa and the condition 
of the teeth developed during such resi- 
dence. 

In high school, 138 were examined. 
The persons with mottled enamel defect 
using the city water supply during early 
childhood numbered forty-five; those 
with normal teeth not using the city water 
supply, ninety-three, not one of which 
was native to Chetopa, all giving his- 
tories of being born and living in other 
communities or outside the city on farms, 
where the water supply was from wells 
or cisterns. 

An exact duplication of these condi- 
tions was found in the seventh and eighth 
grades. 

The history of mottled enamel in Oak- 
ley, Ida., gives positive evidence of the 
cause. Oakley for over ten years had 
for its water supply two springs, one hot, 
the other cold. These springs were a 
quarter of a mile apart and were piped 
together. After the water had been used 
about five years, mottling of enamel was 
noted. 

In 1925, the city of Oakley purchased 
the water plant and changed the supply, 
the present supply coming from the same 
mountain about 4 miles farther away, 
and from four springs, all cold water. 

In February, 1933, Dr. McKay made 
an examination of the school of Oakley. 
I again quote from his findings. 

Production of mottling of the enamel 
completely ceased at Oakley following 
change of the water supply seven and 
one half years ago. Of course, teeth 
formed prior to that, but erupted since, 
are mottled. ‘Teeth developed since then 
are normal. Most of the data were ob- 


tained from young children. In one 
case, the third molars were normal and 
the remainder of the teeth mottled. 

The old water supply showed a fluor- 
ine content of 6 parts per million. The 
new supply shows a fluorine content of 
one half of one part per million. This 
analysis was made by Churchill. 

What more evidence will those in au- 
thority want, before they take the proper 
steps to protect children? 

The belief that artesian or deep well 
and warm spring waters are more likely 
to contain high concentrations of fluor- 
ides and to be more frequently associated 
with mottled enamel was subject to some 
exceptions in the state of Arizona. In 
many cases, the deeper wells in use by 
the municipalities showed a lower fluor- 
ine content than did the shallow private 
wells. 

On the basis of experience, it is sug- 
gested that all artesian, deep wells and 
warm spring waters be looked on with 
suspicion. The aspect of this lesion which 
stamps it as being unique is the limita- 
tion of its occurrence to geographic areas 
that are sharply defined. In some in- 
stances disclosed during the investigation, 
communities suffering 100 per cent afflic- 
tion and others totally immune exist not 
more than 4 or 5 miles apart. 

Mottling of the enamel is classified in 
three distinct types: mild, moderately 
severe and severe. I know of families 
of three and four children in which all 
of the foregoing types were found in the 
same family. Even twins may have a 
different type of mottling; which proves 
that diet plays no part in the condition. 

Disease and malnutrition have nothing 
to do with mottling of enamel. How 


could one explain the fact that Kansas 
City, Wichita, Hutchinson and Topeka, 
in fact all the larger cities of Kansas, are 
free from this defect? 
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It is extremely rare to find mottled 
enamel on any of the temporary teeth. 
This damage to the enamel of the teeth 
takes place only during the period of 
calcification, this process going on after 
birth; hence, the damage cannot be from 
any fault in the nutrition of the mother. 
After tooth eruption, there is no damage. 
To be more explicit, enamel developed 
outside an endemic district will never, 
under any circumstances, become mot- 
tled, not even if the individual later be- 
comes a resident of an afflicted district. 
When the teeth are erupted, they have 
the dull chalky white appearance, the 
yellow, brown and black stains appear- 
ing later. 

Much has been said and written as to 
the discoloration which may cover a part 
of or the entire tooth. We find all teeth 
are subject to. discoloration, not the an- 
terior teeth only. Exposure to light and 
air does not produce the discoloration, 
the cause being damage to the enamel 
rods, and a partial or total absence of 
the cementing substance in certain areas 
of the enamel. 

Williams definitely shows that the 
damage to the structure consists in a 
profound alteration or distortion of the 
enamel rods in their general dimensions 
and characteristics, and a partial or even 
total absence of the cementing substance 
in certain areas of the enamel. He also 
shows that mottled enamel under the 
microscope is identical in appearance 
with decalcified enamel. 

Water from seventeen of our largest 
cities in which mottled enamel does not 
occur was found to contain not more 
than one part per million of fluorine. 
Any water containing two parts per mil- 
lion is considered along the border line 
of danger and water containing 2.7 parts 
per million will absolutely produce mot- 
tling of the enamel. ° 
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It is a settled fact that, in these af- 
flicted districts, we can expect to find 
100 per cent of the native born with 
mottled enamel, as fluorine extends no 
favors to any child. An ordinary analy- 
sis of any city water supply is not sufh- 
cient. A determination for fluorine 
should always be made. 

This tooth defect is found in many 
parts of the United States, namely, Col- 
orado, California, New Mexico, Idaho, 
North Dakota, South Dakota, Arkan- 
sas, Texas, Virginia, Nevada, Washing- 
ton, Oregon, Arizona, Oklahoma, Utah, 
Mississippi, Tennessee, Minnesota, Wis- 
consin, Illinois, South Carolina, North 
Carolina and Kansas. ‘There are several 
afflicted areas in Kansas which should be 
surveyed and reported. 

Methods of treatment of public water 
supplies for the removal of fluorides are 
now being investigated by Smith and 
Smith, of the University of Arizona. 

When we realize that every child born 
and reared in an endemic area is certain 
to have this disfigurement to some de- 
gree, this problem stands out as worthy 
of honest consideration and effort at so- 
lution. Dentists and chemists have co- 
operated and found the cause; let us 
continue this cooperation and remove the 
cause. ‘The greater responsibility now 
rests with the water works and the state 
boards of health to use means of preven- 
tion by changing or providing water 
supplies that are free from the element 
fluorine. 

It seems to me something should be 
done, as a public health measure, to re- 
mind the several state boards of health 
in these endemic districts of the serious- 
ness of this condition. 

The greatest gift is the gift of under- 
standing, and they do not understand. 
When a large percentage of the children 
in a community have mottled enamel, 
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they do not notice this condition; they 
have grown up with it. Let them move 
to a community that is free from this 
defect, where they are the only ones with 
mottled enamel, and at once they are 
ashamed of their teeth and appearance. 

Teachers in several high schools have 
told me of this condition, some of the 
girls and boys having left school just 
because they were ashamed of their teeth. 

Mottled enamel handicaps a child for 
life. Imagine an otherwise attractive 
looking young woman with teeth that 
are stained yellow, brown and sometimes 
black, applying for a position. Would 
you employ her as your assistant? 

Let us continue this fight; we must 
not stop; we must give the children in 
these endemic communities a different 
water supply. It is a disgrace to hu- 
manity to continue to make dental crip- 
ples of children. 

I know of a community that prints on 
their water cards, “This water unfit for 
consumption by children.” They want to 
protect the city from a damage suit, but 
little do they care for the health and 
appearance of the children. 

Towns located near a river can always 
have a good water supply. The methods 
of treatment of river water makes it per- 
fectly safe for anyone, provided the river 
water does not contain enough fluorine 
to produce mottling of enamel. 

Following the Neosho river north 
from Chetopa to Council Grove, the 
towns along the river represent a popu- 
lation of about 60,000 people, and not a 


single case of mottled enamel can be 
found among the native born, where the 
river water is used, which is evidence 
that Neosho River water does not con- 
tain enough fluorine to produce this den- 
tal defect. 

I am sure you will not consider me 
radical in my recommendation of an im- 
mediate change of the water supply in 
any endemic district. 

Suppose the water supply were changed 
in an endemic area on a given date: 
damaging effects to the enamel would 
continue to be evident four to five years 
after the change was made. It would, I 
believe, decrease to some extent, becom- 
ing milder in type after the first two or 
three years, this depending on the amount 
of fluorine in the water in that endemic 
area. 

In my research work on this im- 
portant problem, it has been a pleasure 
to find the chemists from some of the 
largest corporations, professors from the 
universities, doctors of medicine, men of 
our own profession, all working together 
for one good cause. It proves that, after 
all, research is research, chemistry is 
chemistry, regardless of source or sub- 
ject. 

Those who have given their time in 
the research work on this problem still 
have important duties to perform. They 
must continue their cooperation, for the 
time will come when they will regard 
with satisfaction the results of their find- 
ings. 
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ADEQUATE UNDERGRADUATE AND POSTGRADUATE 
INSTRUCTION IN ECONOMICS AND 
OFFICE MANAGEMENT* 


By HARRY BEAR, D.D.S., F.A.C.D., Richmond, Va. 


ECONOMICS 


It is now considered good taste for a 
group of dentists to study the subject 
of economics. This is quite in contrast 
to the prevailing policy of an earlier day. 
But times change and we change with 
them. It is generally recognized that to 
consider the business aspect of dentistry 
does not mean that we belittle the im- 
portance of the purely professional side 
of our practice. On the contrary, too 
much emphasis cannot be given this phase 
of it, because one is dependent on the 
other. It is pertinent to quote the oft- 
repeated sentence: “Dentistry as a means 
of service is a profession; as a means of 
livelihood, it is a business.” 

An excellent definition of “profession” 
is contained in an address by Dr. Faunce, 
president of Brown University, read be- 
fore the Rhode Island Medical Society: 


Trade is occupation for livelihood; profes- 
sion is occupation for the service of the world. 
Trade is occupation for joy of the result; 
profession is occupation for joy in the process. 
Trade is occupation where anybody may en- 
ter; profession is occupation where only 
those who are prepared may enter. Trade 
is occupation taken up temporarily until 
something better offers; profession is occupa- 
tion with which one is identified for life. 
Trade makes one the rival of every other 
trader; profession makes one the cooperator 


*Read before the District of Columbia 
Dental Society, Washington, D. C., Feb. 28, 
1933. 
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with all his colleagues. Trade knows only 
the ethics of success; profession is bound by 
lasting ties of sacred honor. 

This fact, that dentistry is first, last 
and always a profession, must be kept 
constantly in mind, and we must also 
recognize the close interrelationship of 
the observance of ethics in this connec- 
tion. 

Economics had its probable inception 
as a part of barter and trade. Why, 
then, is there a necessity for the consider- 
ation of this subject today? If there ever 
was a need for information on economics, 
it is more evident now; for we do not 
live in a static world, but in an increas- 
ingly complex one. It is important to 
know what to do with wealth or even a 
competency; for we must give promise 
of professional and financial stability. 
That the goal for the dental profession 
should be success is well expressed in the 
words of C. Edmund Kells: 


Real success in dentistry means, as I take it, 
that, after a life spent in honest endeavor 
and consistent and constant application, one 
has been able to make some provision for that 
fateful “rainy day”; has gained the respect 
and confidence of all those with whom he has 
come in contact, and, best of all, has won and 
still holds amongst his fellow members of the 
profession the reputation for fair dealing and 
honesty of purpose.? 


1. Faunce: Tr. Rhode Island M. Soc., 7:184, 
1905. 

2. Kells, C. E.: Dentist’s Own Book, St. 
Louis: C. V. Mosby Co., 1925, p. 180. 


1872 


TE 


Bear—Instruction in Economics and Office Management 1873 


UNDERGRADUATE INSTRUCTION 

With these facts in mind let us con- 
sider the question of undergraduate in- 
struction in this subject. The profession 
should realize that when students enter 
on the study of dentistry, they are still 
youngsters, and they leave college as 
embryonic professional men. During this 
period of training, they must be taught 
some of the basic sciences and the fun- 
damentals of clinical dentistry. The 
course is usually crowded, and there is a 
tendency to make everything utilitarian. 
This is probably an error, for the vision 
of our students should not be limited by 
the narrow horizon of their special oc- 
cupation. There should be more of an 
outgrowth indicative of a generous edu- 
cation. 

And yet something should be taught 
the student that he may profit by the ex- 
periences and pitfalls of his predecessors. 
This should more properly be a course of 
instruction in the problems of office prac- 
tice and management than a system of 
economics. The student is immature and 
is not in a position to grasp many of the 
fundamentals of private practice. It 
seems that one must experience certain 
problems to gage accurately their sig- 
nificance. Caution should be exercised 
not to overemphasize the business phase 
of practice because the professional as- 
pect must always remain paramount. 
The instructor should attempt to in- 
culcate in the student the idea that den- 
tistry is an altruistic profession. The 
acquisition of money, while it has its 
place, cannot be the main objective for 
one who takes up this practice. The re- 
ward is in the knowledge that one is en- 
gaged in a useful and beneficent service. 

The fundamentals of practice manage- 
ment should be taught and, as far as is 
practical, these ideas should be so instilled 
that the student may have an opportunity 


to apply them during his college course. 
Instruction on the proper manner and 
approach in meeting patients is essential, 
and emphasis should be placed on the 
economy of time, which is one of the most 
important factors in the practice of den- 
tistry. A system of bookkeeping should 
be demonstrated. This need not be a com- 
plex one, but comprehensive enough to 
furnish the practitioner with all the in- 
formation which a modern and progres- 
sive dentist requires. The set should 
include an appointment book, appoint- 
ment cards, records for case histories, 
cash book, expense account and banking 
outfit. The office and its equipment 
should be properly and conveniently ar- 
ranged. 

The practical application of these re- 
quirements can be more effectively taught 
by having the student use these principles 
in infirmary practice. He should greet 
his patients, arrange appointments, make 
the required examination and record all 
findings, which are subsequently checked 
by an instructor. A careful check of all 
operations, with the time consumed, is to 
be accurately recorded, while the financial 
matters involved should also be the re- 
sponsibility of the student. 

The question of fees, which is of prime 
importance, should include a discussion 
of methods in vogue of arriving at fees 
equitable and just to both patient and 
operator. The subject of credit and col- 
lections should receive due consideration. 
It is also essential to educate the student 
to the necessity of maintaining his own 
credit standard on a high plane. 

Information concerning insurance and 
investments are matters about which the 
student should be advised. It is desirable 
in these instances to invite qualified 
speakers to discuss these subjects with 
the class. 
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ETHICS 

Closely interwoven with economics is 
the subject of ethics. This matter should 
receive due deliberation and the student 
should be impressed with its importance, 
by both precept and example. In the ob- 
servance of these ethical standards, one 
should be, first of all, a gentleman. In 
this respect, professional guidance is of 
utmost importance. The honor system 
should be encouraged and the faculty 
must learn to trust the students. 

Whatever may be the ethics of life in 
general, professional standards are even 
more exacting because of the personal 
relationship which exists between patient 
and practitioner. Since patients, as a rule, 
have confidence in their dentist, the 
student must be awakened to the obliga- 
tion of holding inviolate the faith thus 
placed in him. He should be taught that 
he has a duty to the public, to the profes- 
sion and to himself. He must appreciate 
that dentistry is a health service, and that 
it is imperative for him to begin his prac- 
tice with the right mental attitude. It is 
pertinent at this time to emphasize the 
subject of ethics because the exigencies of 
the present have a tendency to cause one 
to relax somewhat in this respect. 

The value of organization in dentistry 
cannot be overestimated. The student 
should be urged to join the dental so- 
cieties immediately after graduation and 
should be encouraged to take an active 
part in the affairs of organized dentistry. 

POSTGRADUATE INSTRUCTION 

After graduation, the dentist takes his 
place among the rank and file of prac- 
titioners. Usually, his problems are many 
and perplexing. This is true in a measure 
from the scientific as well as from the 
economic aspect. To keep abreast with 
professional advancement, one must con- 
tinue his studies, read current dental lit- 
erature and attend dental meetings. 
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There has perhaps been a fluctuating 
attitude of dentists toward the purely 
business side of the profession.’ The taint 
of commercialism has been to all intents 
and purposes dissociated. There linger 
certain features from which the profession 
has not been entirely divorced. There 
have been and still are many outside in- 
fluences which urge the dentist to change 
his old office and equipment for new ar- 
rangements and elaborate office fittings, 
for highly polished de luxe equipment 
and time clocks. These may be essentials 
in keeping up with the progress of the 
day, but the dentist should be alert to his 
necessities and, at the same time, recog- 


nize that material things are not 
substitutes for skill, knowledge and 
efficiency. 


Professional education and its applica- 
tion are functions of the colleges and the 
dental societies. An invasion of these 
rights has, in some instances, resulted in 
commercial exploitation. It is certainly 
undignified and unprofessional to have 
supply houses or manufacturers of dental 
products attempt to teach us not only 
business methods, but also when, how and 
what to do in practice. This is probably 
more a reflection on the profession than 
on those offering this modern service. 
We cannot commend too much the dental 
manufacturers and supply houses for 
their many contributions, including mer- 
chandising. Their continual cooperation 
is desirable, but the profession should be 
able to stand on its own resources in fos- 
tering purely educational activities. The 
fact remains that, in order to maintain 
our professional dignity, we should be as 
free as possible from commercial de- 
pendence and, at the same time, exhibit 
a spirit of justified cooperation. 


3. Bear, Harry: Some Social, Ethical and 
Economic Problems of Dentist, D. Cosmos, 
70: 1198 (Dec.) 1928. 
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It would seem that the dental societies, 
rather than the colleges, should foster 
and encourage such courses of instruc- 
tion in economics as may be necessary for 
its membership. Organized dentistry has 
met its needs and purposes and can con- 
tinue to do so. It has been said that the 
chief objection to the school of experience 
is that one never finishes, since knowledge 
is never-ending. But this is true of every- 
thing we do, and should not deter us 
from constant endeavor. As members of 
the dental profession, we are now seeking 
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knowledge where formerly we were sat- 
isfied to a degree with traditions. 

Not all of the factors of practice man- 
agement have been discussed. Some of 
these, of more or less importance, would 
probably be considered in a general course 
of instruction on this subject. It is hoped 
that, by a discussion of these common 
problems, we may learn to increase our 
own efficiency and, in turn, better serve 
the public. 

410 Professional Building. 


DR. SMITH ATTACKS 


By JOHN OPPIE McCALL, D.D.S., New York City 


N the August, 1933, issue of THE 

JouRNAL, there appears an article by 

Dr. Harold S. Smith taking me to task 
for an editorial which I wrote and which 
appeared in the New York Journal of 
Dentistry for May of this year. This 
editorial contained criticisms of Dr. 
Samuel M. Gordon, secretary of the 
Council on Dental Therapeutics of the 
A.D.A. Dr. Smith adopts a rather sur- 
prising course in taking this action. In 
the first place, he is chairman of the 
Council, although his article does not 
directly convey that information. The 
impression is given that the article is 
written by him simply in the capacity of 
a member of the A.D.A. If he were 
writing as a “private citizen,” so to speak, 
it would have been the courteous thing to 
write to me, as several have done, stating 
his objections, and then, if my answer 
were unsatisfactory, or if I failed to 
make good my accusations to publish the 
correspondence and comment thereon. If 
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he were taking up the matter as chairman 
of the Council, it would seem that the 
proper course would be to ask me to ap- 
pear before the Council itself or Board 
of Trustees of the A.D.A. to sustain my 
charges, after which, again, publication 
would have been in order. I regret that 
Dr. Smith did not give me this oppor- 
tunity. I could at least have sent him 
my second editorial on this subject ap- 
pearing in the July-August issue of the 
New York Journal of Dentistry, in 
which some of the points he makes are 
answered. 

As it is, I am placed in a needlessly 
embarrassing position, especially since 
Dr. Smith evidently takes the position 
that the best defense of the Council is 
an attack on the Council’s critic. It is a 
strange thing and characteristic, incident- 
ally, of other communications in which I 
have been taken to task for my editorial, 
that the writer of this article seems to be 
more interested in the question of motive 


ing 

ely 

int 

nts 
ger 

ion 

ere 

in- 

ge 

ar- 

gs, 

ent 
ials 

the 

og- 
not 
nd 
the 
ese 
| in 

nly 

ave 

tal 

nly 
and 4 

bly 
han 

ice. 4 

tal 

for 

er- 

ion 

be 4 
fos- ; 
[he 

ain q 
as 

de- 

ibit 

and 

0s, 

4 


1876 


for the editorial than in the merits of the 
criticism contained in it. Since so much 
has been made of this by Dr. Smith, it 
will, of course, be necessary to discuss 
the points he has made, particularly my 
connection with the dentifrice ‘Calso- 
dent.” 

Briefly, about ten years ago, Dr. Paul 
R. Stillman and I, feeling that not 
enough was then known about denti- 
frices, their effects in the mouth and the 
things they might be expected to do, 
began some studies in which we hoped 
to clarify this matter. As a result of 
some preliminary study, we became dis- 
satisfied with some of the dentifrices then 
on the market and went to two large 
dentifrice manufacturers urging them to 
modify their products, citing our beliefs 
in the matter. Receiving no encourage- 
ment from them, we developed the for- 
mula of what is now known as Calsodent. 
Being desirous that this should be made 
conveniently available to our patients 
and to such dentists as might wish to 
recommend it, and realizing this could 
only be done through commercial chan- 
nels, we secured such assistance as was 
necessary to begin its manufacture. As 
soon as feasible, it was placed in hands 
which could be trusted to manufacture 
and merchandise it in an ethical manner. 
I have not at any time profited from it 
directly or indirectly, nor do I hold any 
stock or have other interest in it. 

Dr. Smith brings up the fact that I 
was quoted in a Council report as having 
taken out a patent on Calsodent. The 
quotation does not state the case accur- 
ately. The formula of Calsodent, a modi- 
fication of a formula credited to Dr. 
Prinz and published in Fones’s “Mouth 
Hygiene,” was not patented. What was 
patented was the acid indicator used in 
Calsodent. I had developed this indica- 
tor as an integral part of the Calsodent 
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formula and was accordingly asked by 
the company handling the product to 
make the patent application. The patent 
was assigned to the company without 
profit to me. 

I think it will be clear from this that 
I have nothing to gain or lose from any 
action the Council has taken or may in 
the future take regarding Calsodent. My 
interest in the physiologic action of denti- 
frices has, however, led me to study criti- 
cally the work of the Council on Dental 
Therapeutics, not merely to accept its 
dictums blindly. If I held any spite, as 
has been intimated, because of Council 
action on Calsodent, I should be ex- 
tremely foolish, to say the least, to vent 
it, as editor of the First District Dental 
Society, in the organ of that society. 

Dr. Smith, in his effort to discredit 
me, brings in a purely extraneous matter; 
viz., the government action against Cal- 
sodent. He makes it appear by his quo- 
tation from the government report that 
something highly discreditable about Cal- 
sodent led to Federal action. Even if 
this were true, it still does not bear on 
the merits of the case; viz., the truth or 
falsity of the claims that I made in my 
editorial. Since he introduces this sub- 
ject however, it is but fair to pursue it— 
in other words, to find out what hap- 
pened after the incident he refers to. I 
am not familiar with all the details, but 
I can at least say that, after some nego- 
tiation, Calsodent continued on the 
market without change in its formula 
and without important changes in its 
claims. Incidentally, it is interesting to 
note the difference in the methods of 
handling such cases by the Council on 
Dental Therapeutics and by the United 
States Government. 

Dr. Smith, still looking for motives, 
suggests that my editorial was perhaps 
inspired by a desire to increase the ad- 
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vertising revenue of the New York 
Journal of Dentistry. It is necessary, in 
dealing with this charge, to record some 
historical data. When this journal de- 
cided to accept advertising, the Council 
on Dental Therapeutics had only just 
begun its evaluation of dentifrices ; hence, 
the editorial board of the journal decided 
to accept no advertising of such products 
until the work of the Council in this 
field had reached a more advanced stage. 
As time went on, the board first found 
a seeming impasse, with only one Ameri- 
can dentifrice accepted. The board ac- 
quiesced in this situation, however, and in 
an effort to impress the importance of 
Council acceptance of dentifrices on the 
profession, arrangements were made, ap- 
proved by Dr. Smith himself, for the 
Journal to place in the hands of members 
of the A.D.A. a reproduction of the Seal 
of the Council in the form of a plaque. 
While the expense of this distribution 
was borne by the American manufacturer 
whose dentifrice had been accepted, this 
company’s name did not appear on the 
plaque. 

For some time, no more dentifrices 
were accepted by the Council on Dental 
Therapeutics, and then acceptances were 
issued to several dentifrices. These ac- 
ceptances, to which I shall refer more 
specifically later, were regarded, not only 
by myself, but also by the board of the 
journal, as unsatisfactory, at least on the 
basis of announced standards. We there- 
fore continued our original policy of not 
accepting dentifrice advertising, hoping 
this situation might later be clarified. 
As time went on, signs of improvement 
seemed to be lacking and we felt that 
the Council was actually losing ground. 
This was evidenced not merely by the 
lack of influence exerted on dentifrice 
manufacturers as exemplified in their 
products and advertising, but also by the 
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apathy of the dental profession. A glar- 
ing instance of this is the acceptance by 
the Bulletin of the Chicago Dental 
Society, even in recent issues, of advertis- 
ing of a dentifrice not accepted by the 
Council on Dental Therapeutics. 

The New York Journal of Dentistry 
considers it proper to accept ethical ad- 
vertising. It utilizes the revenue thus 
obtained to enlarge its issues in an effort 
to make its pages more interesting and 
helpful to its readers. It believes certain 
dentifrice advertising to be proper for 
acceptance, but is not willing, at present, 
to be guided by the Council on Dental 
Therapeutics in this respect, as indicated 
in my editorial. There will, however, 
be no unrestrained and presumably highly 
profitable campaign of dentifrice adver- 
tising in its pages. We (I am speaking 
now for the board, as well as for my- 
self) have simply chosen to come out in 
the open rather than to bootleg the ad- 
vertising of dentifrices not accepted by 
the Council. 

Dr. Smith quotes passages from the 
“Text Book of Clinical Periodontia” by 
Stillman and me as indicating that we 
believe a dentifrice is only useful in the 
mouth in regard to its cleansing powers 
and is at loss, then, to account for my 
statements indicating that a dentifrice 
might have other useful properties. It is 
true that, at the time we prepared the 
manuscript for our book, that statement 
embodied our belief. As it happens, we 
began to question this dictum about the 
time the book was published, and it was 
soon after that date that we began to 
take a broader view. And I see nothing 
strange in our changing our views as we 
gained additional knowledge. Without 
asserting the correctness of the views 
now held by Dr. Stillman and myself, I 
will at least maintain that dentists do 
not yet know all that should be known 
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about dentifrices. And I believe the 
Council on Dental Therapeutics, if it 
will survey the field, will find evidence 
available which will cause it to modify 
the rigidity of its dictum regarding de- 
sirable properties of dentifrices. 

As Dr. Smith states, Dr. Stillman and 
I memorialized the A.D.A., suggesting 
an investigation of dentifrices. We felt 
and still feel that such an investigation 
should be made, in the light of such 
studies as we have carried on, but which 
we admit to be incomplete. We felt 
that our conclusions should be checked 
by other investigators to establish their 
truth or falsity. I fail to see that that 
and my recent action are inconsistent, as 
Dr. Smith seems to imply. 

Dr. Smith ignores the more important 
of my charges against Dr. Gordon or 
whoever it is that passes on dentifrices 
and other products and writes the reports 
Incidentally, Dr. 


dealing with them. 
Smith implies, and others have stated 
directly to me, that Dr. Gordon does 
not write all the reports of the Council, 
does not pass on the products studied in 
the laboratory of the Council and does 
not carry on more or less single handed 


the activities of the Council. I will 
simply say that internal evidence as ex- 
emplified in the reports of the Council 
and in correspondence of the Council 
which I have seen indicates the correct- 
ness of my contention to the contrary. 
I cannot imagine any of the dental mem- 
bers of the Council writing in the style 
exhibited in these documents. Having 
formed this opinion and finding that 
these writings and decisions exhibited 
a lack of broad knowledge of the mouth 
as regards the physiology of its normal 
secretions and the pathology of its ab- 
normal exudations, I naturally attributed 
these shortcomings to Dr. Gordon. I 
hope I shall not have to transfer this 
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opinion to the shoulders of the dental 
members of the Council. 

Coming to the specific charges: I made 
the claim that dentifrices were accepted 
or rejected by the Council (or by Dr. 
Gordon) on the basis of advertised 
claims, rather than on ingredients. For 
instance, a well known dentifrice* was 
originally brought out and advertised as 
a dentifrice having the power to neutral- 
ize mouth acid by virtue of its milk of 
magnesia content and as having value as 
a dentifrice because of that fact. When 
the question of Council acceptance came 
up, the advertising was so modified that 
this claim dropped out of sight and the 
cleansing qualities only were stressed. It 
was then accepted. I have never under- 
stood, however, that milk of magnesia 
was omitted from the formula at that 
time, yet its presence would hardly be 
claimed to contribute to the cleansing 
powers of the dentifrice. Here is an ob- 
vious quibble. 

Another claim that I made was with 
regard to the part which names of denti- 
frices play in the matter of acceptance. 
The Council has a rule under which 
dentifrices with objectionable names, 
meaning, presumably, names which imply 
that the dentifrice contains some ingredi- 
ent of occult power, are barred. The 
Council, as said before, rules that, as 
dentifrices are for cleansing only, any 
claims of antiseptic power are disal- 
lowed. It would appear, then, that a denti- 
frice in whose name is incorporated the 
root word of a potent antiseptic and one 
very familiar to the public, would not 
be acceptable. Yet we find another 
dentifrice,* which originally was adver- 
tised extensively on the basis of its as- 
sumed antiseptic power because of 
incorporated iodine, given Council ac- 
ceptance when it modified its adver- 


*Name on request. 
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tising to conform to Council standards. 
The name, however, was allowed to 
stand. Was the iodine also withdrawn 
from the formula? 

Other examples could be given, but 
time does not permit. For the rest, I 
will simply quote some passages from 
my second editorial which I believe are 
pertinent to this discussion. 

We have been apprised of the fact that 
the work of the Bureau of Chemistry is now 
conducted in the building of the American 
Dental Association. We are naturally pleased 
that this is so, but must say that the influence 
of which we wrote is still in evidence. Den- 
tistry does not need to ape medicine in, for 
instance, the style of writing in which Dr. 
Mahlon W. Locke of Williamsburg, Ontario, 
was discussed in the Journal of the American 
Medical Association for November 19, 1932. 
The article in question was reproduced in, 
and an article based on it appeared in The 
Canadian Magazine for February, 1933. 
These articles also appeared in condensed 
form in the Reader’s Digest for June, 1933. 


In the article appearing in the Journal of the 
American Medical Association Dr. Locke is 
castigated in exactly the same manner as 
have been some of those whose products were 
rejected by the Council on Dental Therapeu- 
tics. The attitude exemplified in that article 
is neither admirable nor conducive to scien- 


tific advancement. Rather than follow medi- 
cine along this path, we would prefer to see 
dentistry blaze its own trail as best it may 
and make an open-minded attempt to solve 
its own problems. 

So far, none of our critics has touched on 
the main point at issue, the matter of whether 
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or not the Council on Dental Therapeutics 
shall prevail in its efforts to improve the 
dentifrice situation. The criteria of success 
in this undertaking are—first, the adherence 
of the reputable dentifrice manufacturers to 
desirable standards as regards composition, 
claims, etc.; second, the insistence by dentists 
generally that their patients use accepted 
dentifrices. The difficulty seems to be that 
either the Council or Dr. Gordon has set up 
a rigid specification as to what a dentifrice 
can accomplish in the mouth and also what 
it cannot be expected to do, while the dental 
profession has not yet reached a settled con- 
viction on either of these points. Under this 
specification it was necessary either to restrict 
acceptance to one American dentifrice which 
happened to meet the specification and weakly 
wave the banner of futile authority in the air, 
or find some compromise on the strength of 
which several dentifrices might be accepted. 
The latter course was eventually followed. 
It could hardly be expected that this pro- 
cedure would impress the dental profession 
very profoundly or greatly influence its rec- 
ommendation of dentifrices to the public. .. . 

Under the conditions that existed when the 
Council on Dental Therapeutics was organ- 
ized, we believe that the Council would have 
accomplished more actual good by appointing 
as its spokesman a man with a sound dental 
background. . . . Under such circumstances, 
a practicable and yet effective specification 
for dentifrices could have been set up, and 
the entire attitude toward the problem would 
have been different. 

We have been told that in taking Dr. 
Gordon to task for the situation we have 
described, we have placed responsibility on 
the wrong shoulders. All evidence available 
up to the present indicates that our conten- 
tion was correct. If the responsibility belongs 
elsewhere we gladly stand corrected. 
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Editorials 
THE NRA AND THE DENTAL PROFESSION 


The widespread inquiry with respect to the National Industrial 
Recovery Administration and its possible effect on the dental pro- 
fession has made it incumbent on THE JOURNAL to formulate a 
statement for the benefit of our members that we trust may clarify 
the situation and set at rest the various rumors that have been cir- 
culating ever since the Act was put in operation. 

Of one thing we are very sure, and that is that the profession will 
always be found anxious to cooperate with any provision or sugges- 
tion of the Government that has for its object the welfare of society, 
and thus the interest in the NRA movement is only natural and in 
keeping with established precedent. But for the benefit of every 
one concerned we are permitted to state with authority that the 
NRA does not affect in a mandatory way the practicing dentist or 
those associated with him unless he employs more than two persons 
in a clerical capacity in towns of less than twenty-five hundred 
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population. If he should employ more than two persons as 
accountants, laborers or similar types of help, they would come 
under the National Recovery Act with respect to minimum wage 
and maximum hours of work. The following is a copy of a letter* 
received by Dr. Dittmar, Past President. 


NATIONAL RECOVERY ADMINISTRATION 
Washington, D. C. 
September 1, 1933 

Dr. G. Walter Dittmar, Pres. 
American Dental Association, 
59 E. Madison Street, 
Chicago, Illinois. 

-In Re: President’s Reemployment Agreement 
Dear Dr. Dittmar: 

My attention has been called to editorials which have appeared in the issues 
of August 12, 19 and 26, of the Journal of the American Medical Society, and I 
regret that there has been a misunderstanding of the National Recovery Adminis- 
tration’s policy toward doctors and dentists. 

While it is not the intention of the Administration to make it a matter of com- 
pulsion to have professional persons place their employees under the provisions of the 
President’s Reemployment Agreement, it is the earnest desire of the Administration 
that they do so, thus showing their willingness to cooperate with the President’s 
Reemployment Program. 

Under the provisions of the Agreement, professional employees of doctors and 
dentists are excepted from the maximum hour provision of the Agreement, while 
engaged in their professional capacity. The term “professional employee” would 
include internes, technicians, and nurses. All non-professional employees are in- 
tended to be covered by both wage and hour provisions of the Agreement. 

The general rule that the maximum hour limitation shall not apply to em- 
ployees in establishments employing not more than two persons in towns of less 
than 2,500 population, which towns are not part of a larger trade area, would, of 
course, apply to doctors and dentists. 

I regret the misunderstanding which has existed to date, and shall greatly ap- 
preciate your good offices in placing this correction before your members. 


Very truly yours, 

T.S. Hammond, (signed). 
T. S. Hammond, Executive Director 
Blue Eagle Division of the N.R.A. 
At the meeting of the House of Delegates during our Diamond 
Jubilee in Chicago the question of a code for dentists was brought 
up, and the consensus of opinion appeared to be against preparing 
a code unless we should be requested to do so by the Government. 


*See also letter under “Correspondence” in Miscellany in this issue. 
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It was voted that in the event the Government requested such a 
code it should be submitted only after being prepared by the Com- 
mittee on Legislation and Correlation, and having received a 
majority vote of the Board of Trustees. This should not be taken 
to mean that there was any opposition to a code as such nor to a 
dentist signifying his sympathy with the principle of the code, or 
even to an individual dentist signing the President’s reemploy- 
ment agreement and certificate of compliance as a gesture of cit- 
izenship in common with every other worthy member of society. 
It must be remembered that there is a dual responsibility that 
should be assumed by every dentist, viz., his responsibility as a 
professional man and his civic responsibility. Thus the dentist 
while not compelled by the regulations to prepare or sign a code 
may indicate by a display of the Blue Eagle that he is personally 
willing to subscribe to the code as an indication of his desire to 
support the Government. 

While this is of course true, the fact remains that the regulation 
exempting dental practitioners from the operation of the NRA is 
manifestly just and equitable. No physician or dentist has any 
control over his hours, and there is seldom any regularity possible 
in professional service of this type. Pain or disability is no re- 
specter of persons or circumstances, and the true professional man is 
he who is available whenever needed for the relief of suffering. 
Emergencies are likely to arise at any time, and it would be little 
short of ridiculous for the physician or dentist ever to stop to look 
at the clock with the idea of limiting his hours. It is the glory of 
the healing professions that those engaged therein take it for 
granted that the practitioner is always willing to sacrifice his in- 
dividual comfort for the welfare of the patient, and we trust that 
the time will never come when either by custom or by regulation 
a limitation of hours is imposed on professional men and women. 

Therefore all of the excitement and unrest about a code for the 
dental profession is without warrant, and is called for neither by 
the profession nor by the Government. The most that the Govern- 
ments asks is a sympathetic attitude toward the principle of the 
code and its voluntary adoption in those cases where its provisions 
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do not place in jeopardy the welfare of the people that we are serv- 
ing in our capacity as guardians of the people’s health. It may not 
be necessary, but it at least is pertinent to remark that we are a 
profession and not a trade, and it is gratifying to note that the 
Government rates us as such. 

As a further aid in clarifying this whole question, we reproduce 
from the Journal of the American Medical Association in its issue 
of Sept. 16, 1933, a somewhat detailed statement of the situation 
as it applies to the practice of medicine, and which, of course, also 
holds good with dentistry. This statement may be found under 
Miscellany. 


LOOK OUT FOR THE SLUMP 


Following every great meeting in the profession where long 
and sustained effort has been exerted in building and carrying out 
an unusual program, and where the best energies of large numbers 
of our leaders have been freely expended in the preparation of 
papers and the arrangement of clinics, there naturally comes a 
period of relaxation when the natural tendency is to let down and 
take a rather prolonged breath. The feeling is apt to be quite 
prevalent that enough has been accomplished for the time, and 
that the mental pabulum achieved by the almost superhuman 
effort attending the event shall be allowed to digest and assimilate 
before further excursions are made in dental society activities. 

And herein lies a danger. It is never safe to permit a slump in 
interest or effort when it comes to carrying on dental society work. 
No achievement is ever so great or so important that it registers 
the summum bonum of all there is to be known or to be done, and 
to let down is often to let go, which is hazardous. Another thing: 
It is hardly fair to incoming officers or program committees for the 
membership to relax interest and exhibit indifference after a large 
meeting. Frequently, the most significant things brought out by 
such a meeting need elaboration and appraisal in subsequent meet- 
ings, and it is conceivable that they may even need revision. The 
last word is seldom said on any scientific or economic question, and 
the program of a big meeting may well prove merely a text for the 
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further elaboration or elucidation of the ideas therein advanced. 

The year following a big meeting is often a lean one unless ex- 
traordinary effort is employed to stimulate interest and bring out 
the membership. If a member is loyal at any time, he should be 
loyal under these circumstances, and, if necessary, he should dis- 
commode himself to any legitimate extent in order to attend meet- 
ings regularly, and he should volunteer his services in any capacity 
whereby he may contribute to the welfare of the organization. 
Teamwork is needed more than at any other time, and harmony 
above everything else. All the small trifling difficulties that some- 
times arise among men should be winnowed out of the hearts and 
minds of the members, and all should work together for the com- 
mon good. 

Most of our big meetings, like the one just closed in Chicago, 
usually result in great impetus to dentistry, and we cannot afford 
to lose any of the ground thus gained, by being lax or indifferent 
after the meeting is over. During the coming autumn and winter, 
those of us around the Chicago area in particular should exert our 
utmost efforts to maintain interest and enthusiasm in the meetings 
of our component societies. This should be done even at the ex- 
pense of some inconvenience if necessary, just as a matter, if nothing 
else, of sheer duty and fundamental loyalty. 


BOOKS COMING AND GOING 


So many books come to an editor’s desk, he might be excused 
for an impatient gesture at times or perhaps a paean on occasion. 
With regard to them, in spite of a chance for error, he carries a 
responsibility—a brace of responsibilities—one to the writer and 
a greater one to the public. It was the latter responsibility that 
made Sir John Lubbock, a half a century ago, choose and proclaim 
what he deemed to be one hundred of the best books. The same 
prompting lay back of the five foot book shelf. The public caught 
in a flood of books must be flung a plank or be submerged. If 
Lubbock sensed the need in ’84, what of the need today? Interest- 
ingly, neither oddly nor surprisingly, Lubbock’s list is included 
almost to a line in the Harvard Classics. It is obvious that certain 
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books bear the “general verdict of mankind.” A survival of the 
fittest has perpetuated them. 

Any one thinking of scientific books must betimes quote the old, 
old apotheoses, only to see how vain they are, and wonder. “All 
around the room my silent servants wait,” said Proctor. But one 
cannot soliloquize thus on works of science. There is no waiting 
to science. Scientific books are uniformed, brass-buttoned, official 
things that say perpetually, “Move on!” “Old wood to burn, old 
wine to drink, old friends to trust, old books to read,” toasted 
Alonzo of Aragon. But he knew nothing of the quick step of 
modern progress. The movement is so fast that the textbook of last 
year cries for revision today. The author of such a book feels the 
goad of his publisher annually. If he lets up for a twelve month, 
his effort is mere débris. Once more an encomium comes to the 
observer of science-laden shelves. “No book is a great book until 
enough people have read it to give it permanence.” That is a cli- 
mactic denunciation of them all. Only scientists read them, he 
soliloquizes, and they are but a handful of the total whose verdict 
perpetuates. And the specialty touched on by these books interests 
only a fragmentary number of the scientists. ““No book is great!” 
Then these books will never be great. Lamb classified these books 
when he said “There are books that are not books at all.” 

It happens that the arts, philosophy, religion have trod the same 
path. They had their childhood and youth, their current commen- 
tators, their phrase manufacturers whose works strew the long way 
of history. Could they all be shelved, they would be just filling 
for the interstices between the masters upon whom time’s verdict 
rests. We would see a similarity in science wanting only the 
masters. Such is the newness of science, such is the fevered tempo 
to which it steps. Its books are merely economical, space and time 
saving filing systems for scientists. “People enough” have read no 
scientific book to give it permanence. 

To illustrate: To have written a book in common speech with 
thrill of phrase and grace of diction on vitamins five years ago 
would ‘have been folly. The time for this is near at hand. Does 
some one say it cannot be done? That it will rob science of its 
accuracy to attempt it, will make it common, half true? Until it 
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is done, the task of science will not be done. Who would believe 
that European literature could be monosyllabified for an audience 
of slant eyes and yellow skins, an audience that knew only textbook 
and lexicon English, with such art that from the notes taken by 
these same students has been printed one of the best interpreta- 
tions of literature extant. Note the details. That vast store of 
wisdom and beauty compressed into simple forms, filtered through 
oriental minds, precipitated in notes from childlike pens to reap- 
pear in their original strength and splendor! 

A teacher once said to a student, “Your diction is too poetic.” 
“Is what I have said true?” ventured the student. The teacher 
acknowledged its truth and became silent. When the student had 
gone the teacher said, “I had a vision while that boy was here.” 
And then he shook his head. “It will be a long time before it will 
materialize,” he added. In the preface of an old science text is a 
paragraph that should preserve the book forever, but it won’t, 
because it is followed by the classified boards, lath and brick of 
the anatomic wrecker. A well-known teacher who sensed the power 
of that paragraph never failed to quote it to stimulate his class for 
the drudgery ahead. To that extent at least he was a great teacher. 
Beebe is bringing the life of the sea with its wealth of mystery and 
color to the shopkeeper and artisan; De Kruif has put bacteriol- 
ogists in line with the Knights of the Round Table. Somebody 
will on a day put health and disease into prophetic measures, the 
teaching of science into epigram and potent phrase, translate it, 
Shakespeare-like, into ode and sonnet, and then the old toast will be 
said again, “Old wood, old wine, old friends, old books,” without 
reserve. 


A REAL CENTURY OF PROGRESS 


Those of our profession who were fortunate enough to visit the 
dental exhibit in the Hall of Science at the World’s Fair must have 
been impressed with the real vision manifested by those who were 
instrumental in planning the exhibit and in carrying it out in an 
orderly sequence in consonance with the central theme of the whole 
exposition, namely a century of progress. Other professions, indus- 
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tries and enterprises of all kinds had exhibits of the science and 
art of their respective callings, some of which were original and 
unique in design and execution—in fact, worthy of all commenda- 
tion—but in not a single one that we were able to see was the central 
scheme of the exposition so perfectly carried out as in the dental 
exhibit. 

To begin a century ago, we saw reproduced a simple and almost 
crude dental office of that period portrayed as accurately as possible 
with plain furnishings and meager equipment such as was com- 
mon at that time. Then we saw a dental office of fifty years ago, 
and we can vouch ourselves for the faithfulness of the reproduc- 
tions of that date, with the old Archer chair, the awkward, but in 
some respects wonderful, foot engine, the pretentious spittoon and 
the black alpaca coat of the operator. Finally, we saw the modern 
dental office with the most approved appurtenances of the latest 
designs in up-to-date equipment. It was all very significant and 
interesting. 

The development in those hundred years in the utility, artistic 
taste and attractiveness of the physical aids to the practice of 
dentistry was very impressive, and it was in no small sense a tribute 
to the untiring genius of the dental manufacturer, who has always 
worked hand in hand with the dental practitioner to facilitate the 
professional man’s efforts through the medium of the most ap- 
proved handicraft in the way of equipment. To bring the motif up 
to the minute, we saw a dental hygienists office fully furnished and 
ready for operation, a fitting climax to the latest ideas in modern 
dental service. 

To enumerate all of the demonstrations brought out in this ex- 
hibit would tax our space at this time, but we must at least make 
mention of some of the outstanding features. One of the unique 
and spectacular of these was the “talking tooth” with its companion 
the pyorrheic tooth. These were mammoth illuminated teeth about 
nine feet high, anatomically correct and showing in variegated 
colors the progressive action of the different disease processes, per- 
fectly synchronized by phonographic description during regular 
intervals through the day and evening for the benefit of every con- 
ceivable kind of audience. This proved a very vivid object lesson 


re 
ce 
DY 
of 
rh 
p- 
er 
id 
ll 
a 
of 
er 
or 
d 
|- 
ly 
e 
ye 
t 
e 
e 
n 
e 


1888 The Journal of the American Dental Association 


on the need of early attention to the teeth, and the dire results of 
prolonged neglect. It brought home to the average individual, as 
nothing else could have done, the folly of ignoring the first symp- 
toms of dental decay and pyorrhea. 

Through one medium or another, by models, illustrations, mov- 
ing pictures and phonograph records, the lesson of dentistry was 
visualized to the public in a simple but vivid manner, and the edu- 
cational value of this demonstration to the people of the United 
States was incalculable. Literally millions of our citizens have by 
this means had the significance of mouth health portrayed to them 
in an understandable manner, and the results must redound to the 
benefit not only of the dental profession but also and in particular 
of the people themselves. It was educational in the strictest sense, 
a visual demonstration through authentic reproductions, and by 
word of mouth under phonographic synchronization. 

The beginnings of dental literature were shown by an actual 
book in the German language brought out anonymously in 1530. 
Then there was seen the name of Urbain Hemard, whose book ap- 
peared in the seventeenth century; of Fouchard, who wrote in the 
eighteenth and of our own Garretson, writing in the nineteenth. 

Much has been written through the years about the famous teeth 
of George Washington. Here was the actual set worn by our first 
president for a longer period than were any others made for him. 
In fact, these were worn so long that they show carious cavities 
formed in the carved teeth during the time that the distinguished 
patient was wearing them. It must be remembered that Green- 
wood, who made Washington’s dentures, had no porcelain teeth 
with which to work. 

We might go on in infinite detail to describe this wonderful ex- 
hibit, but enough has been said to indicate the general trend of the 
demonstration, and we can only hope that the members of the 
dental profession have in appreciable numbers taken advantage of 
the opportunities thus presented to realize what has been accom- 
plished in dentistry, particularly in the past hundred years. It is 
this spirit of the interpretation of dental progress that impresses 
one most in contemplation of this exhibit, and a word should be 
said at this time on behalf of the man most responsible, not only for 
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conceiving the idea, but also for carrying it out in such technical 
perfection. Many persons, of course, contributed worthily to the 
consummation of the whole enterprise, but it remained for Arthur 
D. Black to originate with far-seeing vision the basic plan of the 
exhibit, and to direct in its infinite detail the intricate mechanism 
necessary for its portrayal. And it was most fortunate that, with a 
problem like this, Dr. Black had the active support and the sympa- 
thetic encouragement of the President of the Exposition, Mr. 
Rufus C. Dawes, whose genius in directing the destinies of this 
colossal undertaking, the World’s Fair, has been manifest from 
the first. 


A DELIGHTFUL GESTURE 


The Australian Dental Association, New South Wales Branch, 
conceived the very generous idea of having a gavel made of native 
woods and presented to the American Dental Association for use 
at its annual meetings. 

The Editor had been commissioned in advance by Dr. A. J. 
Arnott, secretary of the Australian Association, to make the pre- 
sentation speech to Dr. Dittmar, the President, at the Diamond 
Jubilee Meeting in Chicago, and he had his address all properly 
primed ready for delivery, when in the language of the late 
lamented Eddie Kells of blessed memory, ‘‘Lo’s and behole” the 
gavel failed to materialize! Through some delay, possibly by 
being held up at the customs, the gavel was not delivered till 
some time after the meeting closed. When it was finally released 
it was shown to Dr. Dittmar, and it will be carefully preserved 
in the Central Office, and in turn handed to each successive presi- 
dent of the Association for use at the annual meetings. 

We have seldom seen anything so exquisitely beautiful and 
artistic as this gavel. The Australian woods are in themselves 
indescribably beautiful and variegated with uncanny design and 
color. Seldom has nature been so lavish in her wizardry as in the 
production of these woods, and the artisan who made the gavel 
has lent himself with rare skill and unusual vision to the task of 
selecting the woods and combining them in pattern and in form 
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to achieve a most attractive result. In exceptional taste and tech- 
nical perfection we venture to believe that this gavel has never 
been excelled in workmanship. 

The gavel itself is made up of at least eight different woods, 
and as for the sounding board we have counted twenty and even 
then in all likelihood we have lost the count. 

On one side of the head of the gavel is a silver image of the 
kangaroo and on the other of the bird called the emu, both native 
Australian species. A silver plate bears the inscription: “To the 
American Dental Association, from the Australian Dental Asso- 
ciation—New South Wales Branch.” 

The sounding board is really bewildering in its beauty. On its 
face is a map of Australia in blackest ebony with tiny Tasmania 
snuggling to the south. The boundary of each state is outlined 
in metal, even to the neutral Canberra, the Capital of the Common- 
wealth. Radiating out from the Australian Continent on the board 
are designs of the various native woods in orderly array making 
a combination at once harmonious and artistically attractive. 

The gavel and its sounding board constitute an emblem that 
must forever bind in closest sentiment and sympathy the pro- 
fessions of the two countries. The conception and consummation 
of this idea on the part of our Australian friends and colleagues 
brings to America a sweet savor of good will and fraternal regard 
that will never be forgotten. In the distant days to come it will 
bear abundant fruitage in the consequent cooperation and com- 
munion of fellowship that must inevitably result, which in turn 
will surely be translated into better dentistry emanating from 
two opposite ends of the earth. 


STATE SOCIETY NEWS 
If our State Society Officers and members will only support us in 
a proposed enterprise we pledge them to establish a department 
known as “State Society News” in which shall be recounted items 
that especially concern the welfare of the individual states. Noth- 


ing could be more appropriate than an intimate tie-up between 
the state societies and the Central Office. The things that concern 
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the one usually concern the other. ‘Therefore it is proposed to 
allot a certain space in THE JOURNAL each month to the considera- 
tion of matters bearing on the relationship between the state so- 
cieties and the parent body, provided, of course, we can elicit 
sufficient response to make it interesting or worth while. 

But the fact should be emphasized that no department of this 
kind can ever be made to function without the active support of 
the state society members, and by active support we mean a 
definite effort on their part to furnish copy each month of suffi- 
cient interest and volume to appeal to the membership and make 
them look forward to this department month after month. 

As to the character of material needed it goes without saying 
that objectionable personalities of any kind are not available. 
Good live and legitimate topics concerning state society activities, 
briefly stated, are invited, as well as news items pertaining to 
dental society work. Anything that touches on the welfare of the 
component societies or that has a bearing on the relationship be- 
tween the components and the general body would be considered 
most appropriate. 

The particular problems of the component societies might weil 
be discussed to advantage, as well as suggestions relative to the 
betterment of all of our dental organizations. 

The idea might develop into a clearing house for progressive 
ideas from every source, and through this agency we might elicit 
much valuable information for the rank and file of our members. 

The material of course must be furnished by the members of 
our components, and it is strictly up to them as to whether the 
department functions or not. We extend the invitation—will it be 
accepted? Write THE JOURNAL. 


A CORRECTION 


In our September issue we stated that one of the Vice Presidents 
elected at the last meeting of the House of Delegates was G. M. 
Hollenback, of Los Angeles, Calif. This was an error. The Vice- 
President elected was Albert Hallenberg of Fargo, N. D. Our 
apologies are due to Doctors Hallenberg and Hollenback and to 
the membership generally. 


ods, 
ven 
the 
ive 
the 
its 
nia 
ed 
on- 
ard 
ing 
hat 
ro- 
ion 
ues 
ard 
rill 
ym- 
Irn 
om 
in 
ent 
ms 
th- 
en 
mm 


COUNCIL ON DENTAL THERAPEUTICS 


ACCEPTED DENTAL REMEDIES 


Beginning with this issue of THE JOURNAL, portions of the book “Accepted Dental 
Remedies” appear. In this list are included official drugs which are deemed useful in dental 
practice, and proprietary preparations which appear to conform to the rules of the Council 
on Dental Therapeutics. A copy of the rules will be sent on request. 

It is hoped to complete the printing of “Accepted Dental Remedies” in THE JOURNAL in a 
period of six months. It is anticipated that, at the end of that time, this material, together 
with monographs on official and proprietary preparations which have been accepted to the 
date of compilation, will be collected in book form. It is hoped that this book will be avail- 
able for distribution at a nominal cost. 

It is anticipated that the completed book will contain an index to the material here pre- 
sented, the rules of the Council and appendices containing information on symptoms and 
antidotes in poisoning of interest to dentists, definitions of pharmaceutic preparations, a 
chapter on metrology, a therapeutic index and a bibliographic index to reports on unac- 
cepted products which have appeared in THE JOURNAL up to date of printing in book form. 

Much of the material has been collected from what are regarded as reliable sources. The 
plan in vogue for “New and Nonofficial Remedies,” and “Useful Drugs,” of the American 
Medical Association, has in general been followed. Much of the material has been adapted 
from these books to dental practice; and any changes are made on the responsibility of 
the Council. Authority to use for comment the Pharmacopeia of the United States of 
America, Tenth Decennial Revision, has been granted by the Board of Trustees of the 
United States Pharmacopeial Convention, which board of trustees is in no way responsible 
for the accuracy of any translations of the official weights and measures, or for any state- 
ment as to the strength of official preparations. ‘The usual pharmacopeial form has been 
altered by using the common English name for a drug first. 

Articles of similar composition or action have been grouped as far as possible, and each 
group is preceded by a general discussion. It is anticipated that, after the book has gotten 
underway, the general articles and the special articles will be revised annually. 

The Council will appreciate constructive criticism which will aid in future revisions of 
the book, in order that the book may be of greatest usefulness to the dental profession. 

SAMUEL M. Gorpon, Secretary. 


ALUMINUM COMPOUNDS 


Several of the compounds of aluminum are official, including the ordinary alum or alumen, 
U.S.P. Aluminum acetate and aluminum subacetate are used in the form of solutions and 
are described in the National Formulary as Solution of Aluminum Acetate and Solution of 
Aluminum Subacetate. 

The aluminum compounds are used for their astringent action and hence may serve as 
hemostatic and styptic agents. Since they are but little absorbed, they are relatively nontoxic. 
The astringent action offers the chief indication for their use in dentistry. 

Compounds of aluminum are astringent because of their property of precipitating albumin. 
The exsiccated alum is more energetic, not only because it contains a larger proportion of 
alum than the anhydrous product, but also because it absorbs water from the tissue at the 
same time. The acetate is milder than the sulphate, as is usual with metallic salts. 

The aluminum compounds may exert an irritant and even caustic action when used in 
concentrated solutions or in the form of the exsiccated (burnt) alum. 
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The aluminum compounds are slightly antiseptic. 

Several proprietary preparations, consisting of aluminum combined with organic acids, 
have been introduced with a view to utilizing the astringent and antiseptic properties of 
their components. Many of these possess no special advantages and have fallen into disuse. 


ALUM, U.S.P., ALUMEN (ALUM.)—Crystalized ammonium potassium aluminum 
sulphate NHsAl (SO,.)2+12H,0; or KAI (SO,).+12H20. 

Properties: Alum occurs as colorless crystals or a white powder without odor, but having 
a sweetish, strongly astringent taste. It is freely soluble in water, but practically insoluble 
in alcohol. It contains about 45 per cent of water, which can be removed by heat, the 
product being exsiccated alum. 

Incompatibilities: Alum is incompatible with alkalies and carbonates which react with 
it to form insoluble aluminum hydroxide. It is also incompatible with salts of lead because 
it precipitates the insoluble lead sulphate. 

Actions and Uses: Alum is astringent. It is seldom administered internally. 

Dosage: Alum solution may be used as a gargle (from 1 to 5 per cent) but it is some- 
what injurious to the supporting structure of the teeth. As a hemostatic it may be applied 
directly to the affected part. 


Stypsticks, Stypstick Applicators and Special Stypstick Applicators (Alum 75 per cent 
and potassium nitrate 25 per cent): Wooden sticks, 3.8, and 30.5 cm. (1% and 12 inches) 
long, respectively, tipped with a mixture of alum 75 per cent and potassium nitrate, 25 per 
cent. Each stick to be used but once. 

Prepared by Tappan Zee Surgical Company, Nyack, N. Y. No. U. S. patent or trademark. 

ALUMINUM ACETATE.—ALUMINI ACETAS (OFFICIAL N.F.V.). Used princi- 
pally in the form of: liquor alumini subacetatis (liq. alumin. subacet.). 

Solution of Aluminum Subacetate, N.F. (Burow’s Solution): It contains from 7.5 to 8 
per cent of basic aluminum acetate. 

Properties: A clear, colorless solution having an acetous odor and a sweetish, astringent 
taste. 

Actions and Uses: Solution of aluminum acetate is used as a mild astringent. A table- 
spoonful of solution of aluminum acetate in a glassful of water is stated to be useful where 
a mild astringent is indicated. 


ANESTHETICS 
ANESTHETICS — GENERAL 


Chloroform, ether, ethyl chloride, ethylene and nitrous oxide are liquids or gases avail- 
able for producing general anesthesia by inhalation. Chloroform was discarded early because 
of its dangerous character. Ether and ethylene are adapted mainly for hospital use. The 
slight odor in the older samples of ethylene has deterred some anesthetists from its use. 
Mixtures of ethylene and air as with other anesthetics are explosive. The precautions 
against static electricity needed to overcome explosions have retarded its use for longer 
operations in dental offices. Ethylene has about the same actions as nitrous oxide, but 
causes deeper, more complete relaxation, and somewhat deeper anesthesia and analgesia. 

Nitrous oxide and ethyl chloride are the two agents now most generally used for anes- 
thesia for dental operations. Ethyl chloride by inhalation has come into wide use for 
short operations on children. While the toxic properties of the gas are recognized, anes- 
thetists, particularly at the Forsyth Dental Infirmary, have evolved a satisfactory technic that 
has led to its wider use especially for short operations. 

Nitrous oxide and oxygen is the most widely used gas combination for producing pro- 
longed anesthesia for oral surgery. The nonexplosiveness of the mixture and simplicity of 
administration by aid of masks and machines has made its use in connection with oxygen 
universal and safe. All of the anesthetics, with the exception of ethylene, are described in 
the U.S. Pharmacopeia. 

CHLOROFORM, U.S.P. CHLOROFORMUM (CHLOROF.)—A liquid consisting of 
from 99 to 99.5 per cent of chloroform (CHCI;) and from 0.5 to 1 per cent of alcohol 
(C,H;OH), added as a preservative. 
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Properties: Chloroform occurs as a heavy, clear, colorless and mobile liquid, of a char- 
acteristic odor, and a burning sweet taste. It is but slightly soluble in water (about 1 in 
210 by volume), but is miscible, in all proportions with alcohol, benzene, petroleum benzine, 
ether and the fixed and volatile oils. 

Actions and Uses: Chloroform is administered chiefly by inhalation for the production 
of general anesthesia. The excitement stage resembles that of ether, but it is of shorter 
duration. It is much more dangerous, many fatalities occurring by stoppage of the heart 
early in the administration. It is distinctly less safe as an anesthetic than ether, and should 
be employed only when ether is unavailable or its use is for some reason inadvisable. 
Chloroform is the most dangerous of all inhalation anesthetics. It is injurious to the liver 
and the kidneys. Hence, except for very special reasons, its use as an anesthetic is inad- 
visable. It is not widely used for this purpose in dentistry. 

Chloroform acts locally as a penetrating and fairly powerful irritant, which may blister 
if its evaporation is prevented. It is used in liniments. It is used as a solvent for drugs 
and resinous compounds, such as gutta-percha, etc. A mixture with benzyl alcohol, equal 
parts, is said to be useful for temporary relief of toothache. 


ETHER, U.S.P.—Aether. A liquid containing from 96 to 98 per cent of ethyl oxide 
[(C,Hs)20], the remainder consisting of alcohol and water. 

Properties: It is volatile and inflammable. The vapor is about two and one-half times 
as heavy as air, with which it forms a dangerously explosive mixture. Ether is soluble in 
water (1 to 12, by volume) and is miscible with alcohol. When administered internally, 
it is usually directed to be dispensed in the form of an alcoholic solution. 

Action and Uses: Ether is used mainly by inhalation for the production of anesthesia. 
It depresses all parts of the central nervous system, causing loss of sensation and conscious- 
ness and abolition of the reflexes. Its use is contraindicated in renal disease and in acute 
respiratory disease. Ether favors bleeding; hence, it is not popular for operations of the 
mouth and pharynx. It is not greatly used in dental operations; nitrous oxide or other 
forms of anesthesia are preferred. It produces local anesthesia of short duration by refrig- 
eration but is not generally used for this purpose. It is useful as a solvent. 


ETHYL CHLORIDE, U.S.P.—Aethylis Chloridum (Aethyl. Chlor.)—Monochlorethane. 
—C,H:;Cl. 

Properties: Ethyl chloride is a colorless and very volatile liquid having an agreeable 
odor and a sweetish, burning taste. It should be preserved in hermetically sealed glass 
tubes and kept in a cool place remote from light or fire. 

Action and Uses: Ethyl chloride is used for minor operations in the form of a spray to 
produce local anesthesia, by refrigeration, for the incision of fistulas, etc. When inhaled it 
produces prompt anesthesia, suitable only for very short operations, such as extraction of 
teeth, particularly in children. It is administered by either an open or closed method. It 
is not without danger and under no condition should more than one administration of ethyl 
chloride be given at one sitting. "The amount used should not exceed 2 c.c. for children 
and 5 cc. for adults. 

Kelene: A brand of ethyl chloride, U.S.P., supplied in a special form of container. 

Manufactured by Fries Bros., New York (Merck & Co., Inc., Rahway, N. J.) 

Dosage: 2-5 c.c., depending on age. 

ETHYLENE FOR ANESTHESIA.—Aethylenum pro narcosi. It contains not less than 
98 per cent by volume of ethylene (CH:2CH,). 

Action and Uses: Animal experiments by W. E. Brown, (Canad. M.A.J., March, 1923, 
p. 210) and Luckhardt and Carter (J.4.M.A. 80:765 [March 17] 1923) indicate that ethylene 
has a direct action on the nervous system when a concentration of 90 per cent ethylene and 
10 per cent oxygen or less is used, that the motor reflexes are abolished with this concentra- 
tion and that the phenomena produced by the undiluted gas are partly asphyxial, which 
effect can be removed by addition of oxygen to the ethylene itself. 

Trials on human subjects (Luckhardt and Carter; Luckhardt and Lewis) have confirmed 
the anesthetic and analgesic value of ethylene as demonstrated on animals. Deep surgical 
anesthesia is stated to be produced easily, and analgesia comes on readily and apparently 
long before surgical anesthesia is established. Given with oxygen, it has been found more 
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powerful than nitrogen monoxide and in most instances as effective as ether; unlike ether 
it causes no respiratory irritation and does not promote salivary secretion. 

Ethylene has been tried in dentistry as an anesthetic, but precautions to prevent explosions 
must be observed. Its advantages are stated to be rapid but more pleasant induction, satis- 
factory relaxation and rapid recovery. The disadvantages of ethylene are the odor, which 
is slightly offensive to some but is negligible with the product now available, and its inflam- 
mability, which demands the greatest possible care in its use. (Bevan, A. D., Present 
Status of Anesthesia Problem, J.4.M.A., 97:1530-6 [Nov. 21] 1931.) 

Dosage: Ethylene for anesthesia is supplied in a compressed state in metal cylinders. 
For use, the gas is passed into an inhalation apparatus and is then inhaled with or without 
admixture of oxygen. The concentration employed for surgical anesthesia is generally 90 
per cent ethylene and 10 per cent oxygen, though after a prolonged period of anesthesia, 
a deep anesthetic state may be maintained on 80 per cent ethylene. If the patient has been 
premedicated (morphine, barbital), less ethylene and more oxygen can be given. To avoid 
accidental explosion, ethylene for anesthesia must not be brought in contact with a naked 
flame or an electric spark; it should not, therefore, be used in the vicinity of electrical 
devices, cauteries, high frequency apparatus, etc. Switches for electric lights, fans, etc., 
should not be operated unless they are placed outside of the room. 

Ethylene for anesthesia is a colorless gas possessing a slightly sweet odor and taste which 
is offensive to some. It is somewhat lighter than air. Pure ethylene is solid at below 
—169.4 C. and boils at —103.9 C. The gas is inflammable and a mixture of it and oxygen 
explodes when brought in contact with a flame or an electric spark. 

One volume of ethylene dissolves in about 4 volumes of water at 0 C. and in 7 volumes 
of water at 20 C., and in about one-half volume of alcohol at 25 C. It is also soluble in 
ether. 


NITROGEN MONOXIDE, U.S.P. Nitrogenii monoxidum (nitrogen monox.) (nitrous 
oxide).—Nitrogen monexide gas.—N,O. 

Properties: Nitrogen monoxide is a colorless gas, possessing a slight, characteristic odor 
and a somewhat sweet taste. It is quite soluble in water at low temperatures. Nitrogen 
monoxide is readily liquefied by pressure. 

Actions and Uses: Nitrous oxide causes anesthesia partly by its direct action on the 
central nervous system, and partly by the production of asphyxia. The asphyxiz limits its 
use to short operations such as extraction of teeth and other minor oral surger,. It is used 
in conjunction with oxygen (5 to 10 per cent) for operations up to one hcur. For dental 
surgery, it has the advantage of prompt action and recovery, absence of irritation aad 
after effects and is practically devoid of danger. 

Explosion of this gas has occurred under special conditions where vlectrically charged 
oil or dust particles have been discharged. Avoidance of oil-sprays, dust and dirty cylinders 
is desirable. 

Dosage: Nitrous oxide for anesthesia is supplied in a compressed state in metal cylinders. 
For use, the gas is passed into an inhalation apparatus and is then inhaled, generally with 
admixture of oxygen. For short operations, nitrous oxide is used alone; for long operations, 
it is generally mixed with 5 to 10 per cent of oxygen. 

If the patient has been premedicated (morphine, barbital) less nitrous oxide is required. 


ANESTHETICS — LOCAL 


There are three general groups of drugs used for the production of local anesthesia: 
(1) those that cause anesthesia through the production of cold, (2) certain protoplasmic 
poisons and (3) those having a specific effect on sensory nerves or their endings. 

Of the first group, ethyl chloride is used for minor operations of short duration. Ether 
and methyl chloride have also been employed. (See “General Anesthesia.”’) 

In the second group, quinine-urea hydrochloride is the only drug which has been used to 
any extent in dentistry and has been of doubtful value. Its use has been practically dis- 
continued. 

The third group includes the drugs most commonly employed for surgical operations 
about the mouth (as well as in general and special surgery) and for obtaining anesthesia 
of the dental pulp for operations requiring cutting and grinding of sensitive tooth structure 
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or for pulp removal. The members of the third group are further classified into the soluble 
and the slightly soluble. Cocaine hydrochloride and procaine hydrochloride are soluble; ethyl 
aminobenzoate is slightly soluble. The latter is used for local application. 

Cocaine is the oldest of this group of local anesthetics, but has been replaced to a great 
extent by safer synthetic substitutes, most of which are about equally effective by hypoder- 
mic injection. When employed by topical application or instillation, several of the substi- 
tutes are less effective than cocaine. Most of the drugs listed below belong to the third 
group; i.e., those drugs that have a specific effect on sensory nerve endings. They have 
been introduced with the object of finding substances less toxic and injurious than cocaine. 
Their anesthetic power is less than that of cocaine, but this is offset by the greater margin 
of safety for some, particularly procaine hydrochloride. Most of them dilate the blood 
vessels in contrast to cocaine, which constricts them. Therefore, they are almost always 
employed in conjunction with epinephrine. 

The mode of action of these drugs on nerve tissue is not fully understood, but a com- 
plete anesthesia of the area is produced when they are properly injected by infiltration or 
the perineural (condition, nerve block) method. Such anesthesia is of from ten to ninety 
minutes’ duration, with a complete recovery when the drug is destroyed or eliminated. 
That is, the action is reversible, with restoration of normal nerve function. Recent in- 
vestigations indicate that the longer acting local anesthetics may be harmful to the pulp, 
but this requires confirmation. 

The local anesthetics lose their local action when absorbed into the general circulation 
and when absorbed rapidly become more or less toxic because of their action on the 
higher nervous centers. It is therefore desirable to use the smallest quantity of the anes- 
thetic that is effective and confine it as closely as possible to the desired field. For this 
purpose, a vasoconstrictor, usually epinephrine, is employed with the synthetic local 
anesthetics, reducing the danger of general toxic symptoms and intensifying and prolong- 
ing the local e‘fects. 

The toxic symptoms are similar for all members of this group of drugs. They begin 
with excitement, pallor, palpitation and fainting, and progress rapidly to collapse, some- 
times with convulsions which may end in death. The reports of the committee for the 
study of toxic effects of local anesthetics of the American Medical Association (Toxic 
Effects Following Use of Local Anesthetics, J.4.M.A., 82:876, 1924. Fatalities from Local 
Anesthetics, ibid., 90:1290, 1928), which included a study of deaths attributed to this cause, 
make several recommendations which are worthy of consideration. ‘Cocaine should not 
be injected into the submucous tissue or subcutaneously.” “Procaine should not be used 
in greater concentration than one per cent.” (This no doubt refers to the larger volumes 
used in surgical operations other than extraction of teeth and other minor surgery.) 
“Butyn by injection seems inadvisable because of its relative high toxicity. If injected at 
all the concentration should not exceed 1 per cent nor the total dosage exceed 1 grain.” 
“When severe toxic symptoms develop effort should be made to sustain the heart in order 
that the drug may be carried to the liver where it is destroyed. Cardiac massage, artificial 
respiration and possibly epinephrine in proper intracardiac doses may be employed when 
the heart has stopped.” “Stock solutions of local anesthetics which have been used for 
numerous injections are seldom sterile and their routine use is condemned. All solutions 
should be freshly made and sterile.” 

Cocaine is the only drug of this group which may be classed as habit-forming and is 
the only one requiring record under provisions of the Harrison Narcotic Law.’ 


1. The Harrison Narcotic Law requires that orders for drugs mentioned in the law be 
executed on blank forms bearing a registry number. The latter are furnished by the U. S. 
Department of Internal Revenue on the payment of an annual fee. The dentist may without 
restriction dispense the prescribed drugs to his patients, if he personally attends in the course 
of his professional practice. When prescribed for other than personal dispensing by the den- 
tist, the law requires that a prescriber shall state on the prescription his name, address and 
registry number in addition to the name and address of the patient. Dentists using cocaine 
and similar drugs in office practice are permitted to make up stock solutions, recording only 
the date of preparation and date of exhaustion of the liquid. 
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Solutions for hypodermic injection are made in distilled water, or in physiologic solution 
of sodium chloride or Ringer’s salts, of which there are several different formulas. Epine- 
phrine is usually added in concentrations between 1:100,000 and 1:20,000. Such solutions 
are generally acid in reaction and fairly stable unless exposed to light or heat, in which 
case the epinephrine undergoes decomposition resulting in a pinkish, reddish and later a 
brown discoloration. With some of the anesthetics, the drug itself probably decomposes, 
but not so rapidly as the epinephrine. 

(H. Langecker, Ueber eine Reaktion des Adrenalin mit Novokain, Arch. Exp. Path. u. 
Pharmak. 129:202, 1928.) 

With procaine, as with other compounds of similar character, an increase in efficiency 
is said to be procured by the addition of an alkaline substance to raise the pH (hydrogen- 
ion concentration) to neutral or slightly alkaline reaction. Such an alkaline solution is 
not so stable as the more acid solutions, but because it more nearly approaches the alkalinity 
of the blood, there is said to be less local tissue irritation. Such solutions should be freshly 
prepared (Reports of the Council: Stock Solutions and Mixtures for Local Anesthesia, 
J.A.D.A. 19:1046 [June] 1932). This requires further confirmation. 

Solutions for anesthesia are available (1) by making a solution from the powdered drug 
and the vehicle; (2) by adding tablets to the vehicle; (3) by using ready made stock 
solutions in sealed glass ampules, and (4) by using stock solutions prepared by the manu- 
facturers in rubber stoppered “cartridges” designed to fit a special syringe. 

Wherever possible, it is preferable for operators to prepare fresh solutions at or near 
the actual time of use, by bringing together tablets or weighed amounts of powder in the 
proper medium. While the use of stock solutions in cartridges is not to be encouraged, 
some of these are listed in view of their use by many dentists. Some of the marketed 
stock solutions contain constituents which are not necessary or desirable. 

In order to prevent the discoloration (oxidation) of the epinephrine employed in making 
up stock solutions, sodium bisulphite is generally added. Investigations carried out in 
the A.D.A. Bureau of Chemistry indicated that nearly all of the stock solutions sold to 
dentists contained this preservative, in varying amounts, depending probably on the time 
after leaving the factory. Generally 0.1 per cent sodium bisulphite is originally added, but 
owing to oxidation, the amount may fall to one-half to one-fifth the original amount. 
While there are reports in the literature indicating that the sulphites and bisulphites are 
relatively harmless when taken per os, evidence is not available to show that they are free 
of local irritating properties when injected in the dental area, particularly when large 
amounts are used. 


BENZYL ALCOHOL.—Alcohol benzylicum—phenmethylol, C;sH;CH2OH. An aromatic 
alcohol occurring as an ester in tolu and other balsams. The product on the market is 
produced synthetically. 

Actions and Uses: Benzyl alcohol, in substance or in 1 to 4 per cent solution in physiolo- 
gic sodium chloride solution or in distilled water, has been used as a local anesthetic by 
injection or by application to mucous membrane. In mixture with equal parts of chloroform, 
it has been said to have an anodynic effect for toothache. The pure substance is irritant, 
but aqueous solutions which contain up to 4 per cent are nonirritating, and one-fortieth 
as toxic as cocaine. It is nontoxic in the ordinary concentrations and doses. Its absorption 
from the mucous membrane when topically applied induces brief local anesthesia. 

Solutions in water or saline may be sterilized by boiling. Pure benzyl alcohol is anti- 
septic. The technic of injection is the same as for other anesthetics. The anesthesia is 
prolonged by epinephrine. Benzyl alcohol is not widely used for local anesthesia by 
injection. Freshly prepared solutions should be used. 

Properties: Benzyl alcohol is a colorless liquid with a faint aromatic odor and a sharp 
burning taste. When placed on the tongue, it produces numbness, even if only a small 
quantity is used. It is soluble, 1 c.c. in 25 ¢.c. of water, and miscible in all proportions 
with alcohol, ether and chloroform. 

Standards of identity and purity are published in “New and Nonofhcial Remedies,” 1932. 


Benzyl Alcohol—Merck: A brand of benzy! alcohol. 
* Manufactured by Merck & Co., Rahway, N. J. No U. S. patent or trademark. 
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Benzyl Alcohol—Seydel: A brand of benzyl alcohol. 

Manufactured by the Seydel Chemical Co., Jersey City, N. J. No U. S. patent or trademark. 

Phenmethylol H. W. & D.: A brand of benzyl alcohol. 

Manufactured by Hynson, Westcott & Dunning, Baltimore, Md. No U. S. patent or trademark. 

BUTYN—p—aminobenzoy] y Dinormal butyl aminopropanol sulphate. y dibutylaminopro- 
pyl—p—aminobenzoate — N — sulphate. [NH:CsHsCOO (CH,)sN (C.Ho)2]2.H 

Butyn is the normal sulphate of a base resembling the base of procaine hydrochloride 
(p — aminobenzoyldiethyl — aminoethanol hydrochloride) ; but it differs in that butyn pos- 
sesses a butyl group in the place of the ethyl group of procaine base and a propanol group in 
the place of the ethanol group. 

Actions and Uses: Butyn is a local anesthetic proposed as a substitute for cocaine, 
particularly in surface anesthesia, as for eye, ear, nose and throat. It is claimed to have 
the special advantage of acting through intact mucosae more effectively than cocaine. For 
injection anesthesia, a 0.5—1 per cent solution is used. It is said to possess twice the 
anesthetic activity of cocaine. Its toxicity is said to differ with the species, but, on the 
whole, tends to be about the same as, or greater than, that of cocaine. For instance, in 
white rats injected hypodermically with butyn, the toxicity is reported to be two to two 
and one-half times that of cocaine. In cats injected intravenously, the toxicity is about 
the same as that of cocaine, and in monkeys injected subcutaneously, somewhat less (30 
mg. per kilogram of butyn was not fatal, while 30 mg. of cocaine was.) Not over 1 per 
cent strength should be used for injection anesthesia. Butyn solutions are stated to he 
non-irritant. 

A committee of the Section on Ophthamology of the American Medical Association 
(J.A.M.A. 78:343 [Feb. 4] 1922) reported the successful use of butyn in practically all 
operations on the eye, and in some operations on the nose and throat. This committee 
reported that a smaller amount of drug is required than cocaine and its action is more 
prolonged. In the quantities required, it is less toxic than cocaine. 

The Committee for the Study of Toxic Effects of Local Anesthetics of the American Medical 
Association (J.4.M.A. 82:876 [March 15] 1924) reported five deaths due to butyn of forty- 
three reported for all local anesthetics. The committee also recommended that butyn be not 
used for hypodermic injection. Butyn is useful for topical anesthesia in dentistry. 

Manufactured by the Abbott Laboratories, North Chicago, Ill., U. S. patent 1,358,751 (Nov. 16, 1920; 


expires 1937). U.S. trademark 147,893. 
Dosage: For dental uses by injection, butyn is generally used in 0.5—1 per cent solution 


in conjunction with epinephrine. Stronger solutions may be used for topical anesthesia. 

Butyn and Epinephrine Solution 34 per cent: Each cubic centimeter contains butyn 
0.0075 gm. (% grain) and epinephrine 0.000032 gm. (1/2000 grain) in isotonic solution. 

Butyn and Epinephrine Hypodermic Tablets: Butyn 0.01 gm. (1/6 grain), epinephrine- 
Abbott, 0.032 mg. (1/2000 grain). One tablet in 1 c.c. distilled water yields a 1 per cent 
isotonic solution. 

Butyn Tablets: 0.2 gm. (3 grains). 

COCAINE HYDROCHLORIDE, U.S.P.—Cocainae hydrochloridum (cocain. hydrochl.) 
(Cocainum hydrochloricum)—The neutral hydrochloride of the alkaloid cocaine. Ci;Hn- 
O.,NHCI. 

Cocaine hydrochloride occurs in colorless prisms, flaky, lustrous leaflets or a white crystal- 
line powder. It is very soluble in water (1 in 0.4) and freely soluble in alcohol (1 in 3.2). 

Incompatibilities: It is incompatible with alkalies and sodium borate. 

Actions and Uses: Cocaine was the first of the local anesthetics of this group to be 
introduced into dentistry and has a profound anesthetic action by topical spplication, instil- 
lation or hypodermic injection. It is more toxic than most of the synthetic substitutes and 
not much more effective by injection, but usually more effective by topical application. 
Cocaine produces some vasoconstriction where the synthetic substitutes do not, but some 
vasoconstrictor drug is usually added for the most efficient results. 

In dental practice, its use is now principally limited to anesthesia of the pulp by pressure, 
that is, by topical application to an exposed portion of vital pulp, followed by pressure over 
the area to force the cocaine to the full extent of the pulp before its removal, and to its 
use for topical application to the gingiva. The concentration should not be more than 
5 per cent. 


an 


Council on Dental Therapeutics 1899 


Cocaine Hydrochloride Tablets—P. D. & Co.: Each contains 0.07 gm. (1-% grains). 
One tablet dissolved in 60 minims of water makes a 2 per cent solution. 

Manufactured by Parke, Davis & Co., Detroit, Mich. No U. S. patent or trademark. 

Cocaine and Adrenalin Tablets—P. D. & Co.: Each contains cocaine hydrochloride 0.01 
gm. (1/6 grain); and adrenalin 0.00005 gm. (1/1300 grain). One tablet dissolved in 1 c.c. 
of physiologic sodium chloride solution yields a 1 per cent solution of cocaine and adrenalin 
1:20,000. Adapted for pressure anesthesia. 

Manufactured by Parke, Davis & Co., Detroit, Mich. No U. S. patent or trademark. 

PROCAINE HYDROCHLORIDE, U.S.P.—Procainae hydrochloridum (procain.hydrochl.), 
(novocaine, procaine — para - aminobenzoyl - diethylaminoethanol hydrochloride — NH: 
(CsH:CO) OC.H,N (C:H;)2HCI. 

Procaine hydrochloride occurs as fine colorless needles. It is freely soluble in water 
(1:1) and soluble in alcohol (1:30). 

Actions and Uses: Procaine hydrochloride is said to be about one-seventh as toxic as 
cocaine, and has been the most generally employed of all the synthetic substitutes. 

Its action is slower than cocaine and many other anesthetics, but when properly injected, 
it is very efficient, and, when employed with epinephrine, gives a prolonged anesthesia, 
sufficient for usual dental operations. It is relatively ineffective when applied to intact 
mucous membrane or to exposed dental pulps. Recent investigations, particularly of 
von Fisher, Freeman and others, indicate that freshly prepared alkaline solutions of pro- 
caine and epinephrine yield less postoperative disturbance than solutions with an acid 
reaction, as found in ampules and cartridges. 

Dosage: Procaine hydrochloride is used in solution of from 0.5 to 4 per cent, but a 
2 per cent solution with epinephrine is most effective for conduction anesthesia and a 2 per 
cent or a 1 per cent for infiltration. 

Procaine Hydrochloride—Merck: A brand of procaine hydrochloride, U.S.P. 

Manufactured by Merck & Company, Rahway, N. J. No U. S. patent or trademark, 

Procaine Hydrochloride—Seydel: A brand of procaine hydrochloride, U.S.P. 

Manufactured by the Seydel Chemical Company, Jersey City, N. J. No U. S. patent or trademark. 

Procaine—Abbott: A brand of procaine hydrochloride, U.S.P. 

Manufactured by the Abbott Laboratories, North Chicago, Ill. U. S. patent 812,554 (Feb. 13, 1906; ex- 
pired). U, S. patent 1,260,289 (March 26, 1918; expires 1935). 

Procaine Tablets, 0.02 gm. (1/3 grain). 

Procaine Tablets, 0.05 gm. (3/4 grain). 

Procaine-Epinephrine Hypodermic Tablets, No. 1: Each tablet contains procaine-Abbott 
0.02 gm. (1/3 grain), epinephrine chloride, 0.00002 gm. (1/2,500 grain), and sufficient 
sodium chloride to cause the resulting solution to be isotonic when the tablet is dissolved in 
1 c.c. of water to yield a 2 per cent solution. 

Procaine-E pinephrine Hypodermic Tablets, No. 2: Each contains procaine-Abbott 0.02 
gm. (1/3 grain); epinephrine 0.0004 gm. (1/1,500 grain) and sufficient sodium chloride 
to cause the resulting solution to be isotonic when the tablet is dissolved in 1 c.c. of water 
to yield a 2 per cent solution. 

TUTOCAIN — Butamin.—p-amino-benzoyldimethylaminomethyl-butanol hydrochloride.— 
y-dimethylamino-a, $-dimethylpropyl-p-aminobenzoate hydrochloride. — p-aminobenzoyldi- 
methylamino 1:2 dimethyl-propanol hydrochloride. — (CH:)2N.CH:CH (CH:s)CH(CH:) 
(O.CO.CsHs.NH,)HCI. The base of tutocain belongs to the procaine type, but in addition 
possesses two asymmetric carbon atoms. It is optically inactive. Tutocain is therefore a 
racemic mixture of the hydrochlorides. 

Actions and Uses: Tutocain is used principally by subcutaneous and submucous injection, 
but is also serviceable for surface anesthesia. When correctly used, tutocain rapidly produces 
complete and prolonged anesthesia and is effective even in relatively low concentration. 

It is reported that complete anesthesia of the cornea occurs four minutes after the applica- 
tion of 0.25 to 1 per cent solution of tutocain. Surface anesthesia in the nose, throat and eyes 
is reported to develop more slowly than with cocaine, but to be equally intense. When 
tutocain is used by injection, the effects are almost immediate. 

In experiments made for the Council on Pharmacy and Chemistry of the American Medical 
Association, tutocain in 3 per cent solution is found to be about four times as toxic as procaine 
hydrochloride by rapid intravenous injection into the cat, and a fatality has been reported 
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following the injection of 8 c.c. of 2 per cent solution into the urethra. On the other hand, 
experiments and clinical trials have been reported in support of the claim that tutocain is 
relatively safe for use in surface anesthesia and by hypodermic injection. 

Dosage: For infiltration anesthesia, 0.2 to 0.5 per cent solutions are generally used. For 
conduction anesthesia (nerve block), a 1 per cent solution is recommended. For surface anes- 
thesia of the gums, 5 to 10 per cent solutions are applied topically. 


Tutocain solutions may be sterilized by boiling for a short time. 
Manufactured by the Winthrop Chemical Company, Inc., New York. U. S. patent 1,474,567 (Nov. 20, 1923; 
expires 1940). U. S. trademark 180,610. 


Tablets Tutocain No. 1 (with Suprarenin): Each tablet contains tutocain, 0.03 gm.; epine- 
phrine, 0.00015 gm. 

Tablets Tutocain No. 2 (with Suprarenin): Each tablet contains tutocain, 0.03 gm.; epine- 
phrine, 0.00006 gm. 

Tablets Tutocain No. 3: Each tablet contains tutocain, 0.03 gm. 

Tablets Tutocain No. 4 (with Suprarenin): Each tablet contains tutocain, 0.05 gm.; epine- 
phrine, 0.000125 gm. 

Tablets Tutocain No. 5: Each tablet contains tutocain, 0.1 gm. 

Tablets Tutocain No. 6: Each tablet contains tutocain, 0.05 gm. 

‘ ANESTHETICS — LOCAL — SLIGHTLY SOLUBLE 

The slight solubility of these anesthetics renders them unsuitable for injection, but the 
slow absorption renders them safer, especially for ulcers, wounds and mucous surfaces. The 
anesthesia which they induce is usually not so complete as that induced by the soluble local 
anesthetics, but it is more lasting. As a group they are practically nonirritant and nontoxic. 
Ethyl aminobenzoate (benzocaine, anesthesine) and orthoform are about equally effective 
through intact mucous membranes. Butesin is said to be more effective than ethyl amino- 
benzoate. Ethyl aminobenzoate is official in the U.S.P. 

These compounds are used for painful areas after operative procedure, including the 
extraction of teeth, as obtundents. Several formulas have been printed from time to time, 
but an ointment in petrolatum containing 2 to 25 per cent is as useful as more complex 
mixtures. To induce anesthesia promptly, small amounts of a rapidly absorbable anesthetic 
such as cocaine or butyn may be incorporated. 


ETHYL AMINOBENZOATE, U.S.P.—Aethylis aminobenzoas. (aethyl. aminobenz.) 
benzocaine—C.,H.N H2COO (C,Hs) 1:4. 

Properties: Ethyl aminobenzoate is a white crystalline powder, odorless and tasteless. 
It is almost insoluble in cold water, soluble with difficulty in hot water, soluble in dilute 
acids, alcohol (1 in 5), ether, benzene, and fatty oils (1:35 to 50) and freely soluble in 
chloroform. 

Actions and Uses: Ethyl aminobenzoate is used for application to painful wounds, as 
an obtundent after oral operations. It is used in the form of an ointment, solution or dusting 
powder. A satisfactory formula is said to be: 

Ethyl aminobenzoate 25 per cent 
Petrolatum 75 per cent 

Dosage: It is applied generally in ointment form. 

Anesthesin: A brand of ethyl aminobenzoate, U.S.P. 

Manufactured by H. A. Metz Laboratories, Inc., New York. No U. S. patent. U. S. trademark No. 
55,744 (Anasthesin). 

Anesthesin:—Abbott: A brand of ethyl aminobenzoate, U.S.P. 

Manufactured by the Abbott Laboratories, North Chicago, Ill. No U. S. patent. U. S. trademark No. 


55,744 (Anasthesin). 
ARSENIC COMPOUNDS 


Arsenic forms two series of compounds, the trivalent and the pentavalent. Arsenic com- 
pounds apparently are only pharmacologically active when the arsenic in the molecule is 
present in the trivalent form. Reduction of the pentavalent to the trivalent form occurs in 
the body. 

The infectious diseases in which organic arsenic compounds have proved useful are 
particularly those caused by protozoa, such as trypanosomiasis, syphilis and spirillosis. When 
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used as therapeutic measures to combat such infection, the organic arsenicals are administered 
intravenously because of the toxic properties and the lack of absorption when administered by 
the oral route. 

On the theory that Vincent’s infection and certain forms of “pyorrhea” are due to proto- 
zoan organisms, the local use of arsphenamine and neoarsphenamine as well as certain bis- 
muth compounds has been advocated. It has not yet been sufficiently demonstrated that 
intravenous injection as a routine measure is. beneficial in cases of pyorrhea or Vincent’s 
infection or angina. 

Arsphenamine and analagous preparations of arsenic come under the national law cover- 
ing serums, viruses, toxins and analagous products. They are subject to the same control. 


COMPOUNDS CONTAINING TRIVALENT ARSENIC 


The exact field of usefulness of compounds containing trivalent arsenic compounds, their 
limitations and the exact technic for administering them in dental practice are still matters 
of discussion. Kolmer (D. Cosmos, 68:354, 1926) has suggested their use for Vincent’s 
angina. In hospitalized cases, where careful administration is possible, arsphenamine may 
be indicated for dental lesions. It is claimed that unless the arsenical treatment is accom- 
panied by suitable local operative procedures, recurrence is certain to follow. Without 
operative measures even, immediate relief from the acute reaction is in doubt; hence, the 
arsenicals or other spirochetic agents should not be used independently of proper prophy- 
lactic measures. Cases are reported wherein patients under treatment for syphilis have 
developed Vincent’s infection. ‘This is taken to show a lack of specificity of the compound; 
but, on the other hand, it may be that a tolerance to the arsenical has developed, in which 
event other drugs such as bismuth may be tried. 

Carefully, controlled data on the uses of the arsphenamines for treatment of Vincent’s in- 
fection and other forms of periodontoclastic lesion are desirable in order that sound con- 
clusions regarding their exact value in dental practice may be reached. 

In order to make preparations of this group available to dentists desiring to use them, 
arsphenamine and neoarsphenamine are listed in this book. Fresh solutions should be 
prepared before using these drugs. 

Arsenic trioxide, and arsphenamine and neoarsphenamine, which are official, have been 
used in dentistry, the former for topical application and intravenously in periodontoclastic 
diseases. ‘These compounds are represented by the following formulae: 


As = As As = As 
Yo an{ Ji NH J NHCHSO 60,Na 
As, 2 / 2 3 
OH OH OH 
Arsenic Trioxide Arsphenamine Neoarsphenamine 


ARSPHENAMINE, U.S.P.—Arsphenamina (arsphen.) (arsenobenzol-Billon, diarsenol, 
salvarsan.) Diamonodihydroxyarsenobenzene hydrochloride. — HCINH,OHC.H:As:As:AsCe- 
H;OHNH,HCI.2H:0. It contains not less than 20 per cent of arsenic (As), and complies 
with the requirements of the U. S. Public Health Service. 

Properties: Arsphenamine occurs as a yellow, crystalline hygroscopic powder. It is 
very unstable in air, becoming darker and more toxic, and hence it is marketed in ampules, 
each of which contains a dose (based on therapy for syphilis), ranging from 0.1 to 0.6 gm. 
(144 to 10 grains). It is soluble in water, yielding a solution with an acid reaction. Some 
brands are readily soluble in cold water; other brands require the use of warm water. 
The aqueous solution has a strongly acid reaction. 

Actions and Uses: Arsphenamine is a highly efficient remedy for syphilis, especially dur- 
ing the early stages of the infection. In Vincent’s infection local application of 2.5 to 10 
per cent solution in glycerine or dextrose has been claimed useful. The intravenous ad- 
ministration in obstinate cases has been claimed useful by some, but further confirmation 
is needed. Intravenous administration of the drug cannot reach the spirilla imbedded in 
the necrotic tissue of the throat. 
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The remedy is contraindicated in patients who have pronounced idiosyncrasy toward 
arsenic, and in those with severe pulmonary, cardiac, renal or central nervous disease. 
The remedy should be used cautiously in children, in whom sulpharsphenamine (N.N.R.) 
may be tried intramuscularly as a substitute. 

Dosage: For the treatment of Vincent’s infection, a 2-10 per cent solution in glycerine is 
applied locally, followed by suitable operative and hygienic measures. The solution should 
be freshly prepared. Reikford and Baker (J.4.M.A. 75:1620, 1920) reported that 0.6 gm. 
dissolved in 2 fluid drams of glycerine yielded a stable solution for this purpose. 

Arsenobenzol-Billon: A brand of arsphenamine, U.S.P. 

Manufactured by Merck & Co., Inc., Rahway. N. J.. by license of Les Etablissements Poulenc Freres, Paris. 

Arsenobenzol-Billon, 0.1 gm. ampules. 

Arsenobenzol-Billon, 0.2 gm. ampules. 

Arsenobenzol-Billon, 0.3 gm. ampules. 

Arsenobenzol-Billon, 0.4 gm. ampules. 

Arsenobenzol-Billon, 0.5 gm. ampules. 

Arsenobenzol-Billon, 0.6 gm. ampules. 

Diarsenol: A brand of arsphenamine, U.S.P. 

Manufactured by the Diarsenol Company, Incorporated, Buffalo, N. Y. 

Diarsenol, 0.1 gm. ampules. 

Diarsenol, 0.2 gm. ampules. 

Diarsenol, 0.3 gm. ampules. 

Diarsenol, 0.4 gm. ampules. 

Diarsenol, 0.5 gm. ampules. 

Diarsenol, 0.6 gm. ampules. 

Salvarsan: A brand of arsphenamine, U.S.P. 

Manufactured by H. A. Metz Laboratories, Inc., New York, U. S. trademark 40,734. 

Salvarsan, 0.1 gm. tubes. 

Salvarsan, 0.2 gm. tubes. 

Salvarsan, 0.3 gm. tubes. 

Salvarsan, 0.4 gm. tubes. 

Salvarsan, 0.5 gm. tubes. 

Salvarsan, 0.6 gm. tubes. 

Salvarsan in Glucose Solution (Metz), 3 c.c. ampules. Each ampule contains 3 c.c. of a 
solution of salvarsan in the form of the base, 5 per cent, in a solution of glucose, approxi- 
mately 40 per cent. 


NEOARSPHENAMINE, U.S.P.—Neoarsphenamina (neoarsphen.) (Neodiarsenol, neosal- 
varsan, neoarsenobenzol-Billon).—It consists partly of sodium 3-diamino-4-dihydroxyarsen- 
obenzene methanal sulphoxylate. It contains not less than 19 per cent of arsenic, (As) and 
complies with the requirements of the U. S. Public Health Service. 

Properties: Neoarsphenamine occurs as a yellow powder, almost odorless. It is readily 
oxidized by exposure to air, and hence is marketed in ampules, each of which contains a dose 
ranging from 0.1 to 0.9 gm. (1.5 to 13.8 grains). It is very soluble in water, yielding a 
yellow solution neutral or slightly alkaline to litmus, which on standing becomes dark brown, 
forming a precipitate. 

Actions and Uses: Essentially the same as those of arsphenamine although many observers 
claim that it yields better results in the treatment of syphilis. It is soluble in distilled water 
without the addition of alkali as required in the case of the older compound, arsphenamine. 

Dosage: The dosage and method of application is the same as for arsphenamine. 

All neoarsphenamine in use in the United States is manufactured under U.S. patent reissue 
13,848 (Dec. 15, 1914; expired). Also licensed for interstate sale by the U.S. Treasury Depart- 
ment under the “act to regulate the sale of viruses, serums, toxins and analogous products” 
as conforming to the regulations for the control, sale and manufacture of neoarsphenamine; 
issued Aug. 1, 1923. 

Neodiarsenol: A brand of neoarsphenamine, U.S.P. 

Manufactured by the Diarsenol Company, Incorporated, Buffalo, N. Y. 

Neodiarsenol, 0.15 gm. ampules. 
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Neodiarsenol, 0.3 gm. ampules. 

Neodiarsenol, 0.45 gm. ampules. 

Neodiarsenol, 0.6 gm. ampules. 

Neodiarsenol, 0.75 gm. ampules. 

Neodiarsenol, 09 gm. ampules. 

Neosalvarsan: A brand of neoarsphenamine, U.S.P. 
Manufactured by H. A. Metz Laboratories, Inc., New York. U.S. trademark 86,862. 

Neosalvarsan, dose I—Each contains neosalvarsan, 0.15 gm. 
Neosalvarsan, dose II—Each contains neosalvarsan, 0.3 gm. 

Neosalvarsan, dose II1I—Each contains neosalvarsan, 0.45 gm. 

Neosalvarsan, dose IV—Each contains neosalvarsan, 0.6 gm. 

Neosalvarsan, dose V—Each contains neosalvarsan, 0.75 gm. 

Neosalvarsan, dose VI—Each contains neosalvarsan, 0.9 gm. 

Novarsenobenzol-Billon: A brand of neoarsphenamine, U.S.P. 
P Manufactured by Merck & Co., Inc., Rahway, N. J., by license of Les Etablissements Poulenc Freres, 
aris, 

Novarsenobenzol-Billon, 0.15 gm. ampules. 
Novarsenobenzol-Billon, 0.3 gm. ampules. 

Novarsenobenzol-Billon, 0.45 gm. ampules. 
Novarsenobenzol-Billon, 0.6 gm. ampules. 

Novarsenobenzol-Billon, 0.75 gm. ampules. 

Novarsenobenzol-Billon, 0.9 gm. ampules. 


INORGANIC ARSENIC COMPOUNDS 


The metalloid arsenic forms a series of compounds with other elements. On account of 
the amphoteric character of the acids and bases, it can act either as a cation or an anion. 

Arsenic trioxide (As:O;) is the only inorganic arsenic compound which appears to be 
useful in dentistry. 


ARSENIC TRIOXIDE, U.S.P.—Arsenic trioxidum (arsen. triox.) Arsenous oxide, white 
arsenic, As:O;, formerly official as arsenous oxide. ; 

Properties: Arsenic trioxide occurs as an opaque white powder or in irregular masses of 
two varieties, one amorphous, transparent and colorless like glass; the other crystalline, 
opaque and white, resembling porcelain. Arsenic trioxide is very soluble in water (1:30 to 
1:100) and practically insoluble in alcohol. It dissolves quite readily in solutions of acids 
or alkalies. 

Incompatibilities: Solutions of arsenic are incompatible with salts of iron and of mag- 
nesium, lime water and vegetable astringents. 

Actions and Uses: Arsenic is a true protoplasmic poison causing shrinkage and necrosis 
of the entire pulp mass. Caution must be observed in the use of arsenicals because of the 
possibilities of arsenical poisoning. 

Arsenic trioxide applied to denuded or ulcerated tissues has a caustic action which is 
quite painful. It has been used as a caustic especially for malignant growth, but the painful 
character of the applications, the danger of absorption and the impossibility of controlling 
the destructive action have properly limited its use. Formerly, arsenic trioxide was exten- 
sively used for devitalization of pulps, either in substance, or absorbed on fibrous materials 
or admixed with antiseptics, astringents or local anesthetics. When used for the devitaliza- 
tion of pulps, the neighboring soft tissues may be protected by a bridge of guttapercha 
against the interproximal space, or better, by the unexceptional employment of a rubber 
dam. For pulp devitalization, it has largely been replaced by local anesthetics, but it is still 
used for the devitalization of multirooted teeth difficult to anesthetize. 

It has been used for a variety of conditions, such as neuralgic pains and anemia of the 
pernicious type, as a nutritional stimulant and against protozoal infection, but it is being 
supplanted by other drugs. 

Dosage: For the devitalization of teeth, 0.002 gm. (1/30 grain). 


SOLUTION OF POTASSIUM ARSENITE, U.S.P.—Liquor potassii arsenitis: (liq. pot. 
arsen.) Fowler’s solution (liquor arsenicalis fowleri). An aqueous solution containing potas- 
sium arsenite, corresponding to about 1 per cent of arsenic trioxide. 
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This solution is often somewhat alkaline. It is therefore, incompatible with alkaloidal 
salts and the salts of certain metals. 

Prinz (Diseases of the Soft Structure of the Teeth and Their Treatment, 1928, p. 446) 
suggests for internal administration in pyorrhea alveolaris the following: 


Fowler’s solution 30 c.c. (1 fl. oz.) 
Tinct. gentian comp. 60 c.c. (2 fl. oz.) 
to be taken in conjunction with the local treatment according to a set schedule. 


ATROPINE SULPHATE, U.S.P.—Atropinae sulphas (atrop. sulph.). 

Properties: Atropine sulphate occurs as a white, crystalline powder or microscopic crystals, 
which are odorless but have a very bitter, nauseating taste. Atropine sulphate is very 
soluble in water (1:0.4) and in alcohol (1:5). 

Incompatibilities: Atropine sulphate is incompatible with alkalies and their carbonates. 
While no precipitate of the alkaloid forms unless the solution is more concentrated than that 
ordinarily used internally, the alkaloid is likely to be decomposed in the presence of alkalies. 

Solutions of the alkaloid are also incompatible with the general alkaloidal precipitants, such 
as tannic acid, iodine and potassium mercuric iodide, all of which precipitate compounds of 
the alkaloid, and with salts of mercury, which decompose it. 

Actions and Uses: Atropine checks the secretion of saliva so that the mouth and throat 
become dry. The dryness is due to some extent to a similar effect on the mucus secretions 
of the mouth, throat and nose. As an application of this action, the drug is occasionally 
used to check excessive secretion of saliva in ptyalism and mercurial salivation and before 
operative procedure in dental operations. It also checks the secretion of saliva and mucus 
during anesthesia in operations on the throat, larynx, etc. 

In small or moderate doses, it acts as a respiratory stimulant, but very large doses cause 
respiratory paralysis. To diminish the effects of morphine on the respiration it is given 
with the latter drug in hypodermic injections. It has also been given with morphine as a 
preliminary to anesthesia by ether. In such cases, it also serves to lessen the salivary and 
bronchial secretions and tends to prevent vomiting. 

Atropine in moderate doses so relaxes the blood vessels of the skin that the skin, especially 
that of the face and the upper extremities, becomes red, sometimes showing an eruption 
closely resembling that of scarlet fever. Atropine is widely used in ophthalmologic practice, 
but these effects are not of value in dentistry. 

Dosage: 0.5 mg. (1/120 grain). Whenever it is used for any purpose, the appearance of 
the other effects of the drug constitute undesired actions. Unpleasant symptoms are pro- 
duced in some people by the average dose stated. It is best therefore to use half the fore- 
going dose (0.25 mg. [1/250 grain]) and repeat until distinct effects are produced. 

When atropine is being administered, the patient or his friends should be warned of the 
possible appearance of slight toxic symptoms, the first indication of which is usually dryness 
of the throat. Some blurring or dimness of vision is also likely to be experienced. 

Serious poisoning usually begins with rapid pulse, flushing of the skin, talkative delirium, 
marked dilatation of the pupils, some elevation of the temperature and dryness of the throat 
and skin. This is followed more or less quickly by unconsciousness, prostration, paralysis 
of the voluntary muscles and marked vasomotor depression. 


BARBITALS 


Barbital (diethylbarbituric acid), which was introduced into medicine under the name 
of “veronal,”’ is chemically related to urea and the carbamate hypnotics. 
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Urea Ethyl Carbamate Diothyl barbituric acid 
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The ethyl groups may be replaced by other alkyl or aryl radicals to form a great 
number of derivatives. A great number of these derivatives have appeared; only a 
few have found extensive use in either medicine or dentistry. Compounds in which the 
ethyl group of barbituric acid is replaced by the iso-amyl group (amytal), the N-butyl group 
(neonal), the cyclohexenyl group (phanodorn), the phenyl group (phenobarbital, luminal), the 
isopropyl group (ipral, as the calcium salt), l-methyl-butyl group (pentobarbital), and other 
combinations, and those in which both of the amyl group are replaced by two allyl groups 
(—CH: — CH = CH) (dial) are available. In the present state of knowledge concerning the 
barbitals, it is doubtful that any of the nonofficial compounds possess any advantage over the 
oficial compounds, barbital and phenobarbital, for the purposes encountered in dental practice. 

The “acids,” only sparingly soluble in water, but freely soluble compounds, are formed by 
substitution of sodium or calcium for the hydrogen of one of the NH groups to make sodium 
barbital (soluble barbital), sodium phenobarbital (luminal sodium), which are described in 
A.D.R. 

Actions and Uses: Barbital and its derivatives are effective sedatives and hypnotics and are 
used as such in simple insomnia of nervous origin; and as sedatives in epilepsy, neurosis, 
hysteria and neuralgia, in preventing the excitation and convulsions of local anesthetics, for 
postoperative struggling, nausea and vomiting, and intractable pain, and against tremors, 
excitations and moderately severe convulsions of disease or poisoning in general. They also 
augment the action of analgesics such as amidopyrine, acetphenetidine and acetylsalicylic acid, 
and they are used in combination with these analgesics for the relief of pain, especially of 
neuralgic character. (The Council desires to point out that the practitioner should avoid the 
use of such combinations in fixed proportions as their use does not permit the practitioner to 
take into account the dosimetric requirements of the individual patient, and because the com- 
ponents of such mixtures may affect one another’s actions.) 

The pharmacologic basis for the use of the barbitals is a fairly rapid absorption and a prompt 
and lasting central depression. The seat of the depression is believed to be in the subcortical 
regions, including the basal ganglions of the brain; whereas, the actions of morphine, chloral 
and bromide are exerted more predominantly on the cortical regions. They are decidedly more 
actively hypnotic and somewhat more analgesic than chloral hydrate. They do not cause local 
irritation and the taste is not disagreeable. The margin between the ordinary therapeutic dose 
and the toxic dose is somewhat wider than in the case of chloral hydrate. Small therapeutic 
doses have little effect on blood pressure and respiration. Toxic doses cause a fall of body tem- 
perature, collapse and coma; in animals, trembling and restlessness during sleep. 

Several of the derivatives of barbital are more actively hypnotic than the parent substance 
and may be preferred, especially as sedatives. It has not been possible to amplify the margin 
of safety in therapeutic usage as the toxicity of the derivatives has been likewise increased. 
The action is more rapid than with sulphonmethane. 

In the absence of pain, small doses usually induce sleep within half an hour. The sleep lasts 
for from four to eight hours, varying with the individual, with the drug used and with the dose. 
The patient generally wakens refreshed, but occasionally there are lassitude, vertigo, headache, 
nausea and diarrhea on the following day, even after moderate doses. Skin eruptions are some- 
times observed. The slower the excretion of the various members of this group, the more last- 
ing is the action, and with very slow excretion, ordinary doses may produce cumulative toxic 
effects after some time. Continued use may lead to habitual addiction, but tolerance is usually 
not increased. 

For a detailed discussion of the uses and abuses of Barbitals, see ‘Uses and abuses of Bar- 
bitals,” (Report of the Council, J.4.D.A., 18 :152, 1930). 

Medication with barbitals prior to local anesthesia prevents the excitatory symptoms of poi- 
soning, i. e., the general excitation, tremors and convulsions, and thus eliminates important 
contributory factors in toxicity and death. The action is not specific but has been shown to be 
effective against cocaine, procaine and butyn. (Knoefel, Herwick and Loevenhart; J. Pharm. 
& Exper. Therap. 37:397, 1930.) For this purpose, one barbital offers no advantage over an- 
other. The late or collapse symptoms of poisoning from local anesthetics are not prevented or 
antagonized by the barbitals. 


BARBITAL, U.S.P.—Barbitalum (Barbital.) (Diethylbarbituric acid, Veronal, Barbitone.) 
Diethylmalonylurea —CO (HNCO),C(C;Hs);. 
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Properties: Barbital occurs as a white, crystalline powder, odorless, and having a faint, 
bitter taste. It is slightly soluble in water (1:150) and freely soluble in alcohol (1:8). 

Actions and Uses: (See preceding article, Barbital and Barbital Compounds.) Barbital is 
relatively quickly absorbed, especially when it is given in solution. Small doses induce sleep, 
apparently with little other effect, and are relatively safe; but fatalities have followed its in- 
discriminate use. 

Dosage: As a hypnotic, 0.5 gm. (8 grains), best prescribed in the form of powder to be 
given in hot fluid, such as hot milk, half an hour before bed time. Pills or tablets should be 
crushed before swallowing, to insure absorption. From 0.1 to 0.15 gm. (114 to 2 grains) is 
used with analgesics for the relief of pain. 

Veronal: A brand of barbital, U.S.P. 

Veronal tablets, 5 grains. 

Manufactured by Winthrop Chemical Company, Inc., New York. U. S. patent 782,739 (Feb. 14, 1905; 
expired). trademark 40,115. 

SOLUBLE BARBITAL, U.S.P.—Barbitalum Soluble (Barbital. Sol.) (Barbital Sodium Die- 
thylbarbiturate, Barbitone Sodium, Veronal Sodium, Sodium Diethylmalonylurea.) CO- 
(NaNCO) (HNCO)C(C2Hs)». 

Properties: Sodium diethylbarbiturate occurs as a white, crystalline powder, odorless, and 
having an objectionably bitter, alkaline taste. It is freely soluble in water (1:5). 

Actions and Uses: These are the same as those of barbital, but this drug may act more 
rapidly on account of its greater solubility, because of which, administration by rectal injection 
and also subcutaneous injection have been proposed. 

Dosage: This is the same as that of barbital. It should be administered in aqueous solution. 

Veronal-Sodium. A brand of soluble barbital, U.S.P. 

Manufactured by Winthrop Chemical Co., Inc., New York. U. S. patent 782,739 (Feb. 14, 1905; expired), 
U. S. trademark 40,115. 

Veronal-sodium tablets, 5 grains. 


PHENOBARBITAL, U.S.P.—Phenobarbitalum (Phenobarb.) (Phenylethylbarbituric Acid, 
Luminal). Phenylethylmalonylurea. CO(NHCO).:C(C.Hs) (CsH;). It differs from barbital 
in that one ethyl group (C2Hs) is replaced by one phenyl group (C.Hs). 

Properties: Phenobarbital is a white, odorless, slightly bitter powder. It is almost insoluble 
in cold water and slightly soluble in hot water. It is soluble in alcohol, ether and chloroform, 
and in alkaline solution. 

Actions and Uses: The introduction of the phenyl group increases the hypnotic and sedative 
action of phenobarbital over that of barbital. The toxicity appears to be increased in about the 
same ratio. The sleep may be preceded by a period of excitement. Moderately large therapeutic 
doses sometimes cause severe circulatory depression. The formation of a habit has been re- 
ported. 

Phenobarbital has a sedative action on respiration, lessening the frequency of breathing. It 
kills by respiratory paralysis. It is eliminated by the kidneys, a certain portion being probably 
decomposed in the organism. No gastric disturbances have been observed. 

Phenobarbital is a useful hypnotic and analgesic in the same conditions as for barbital. Its 
use as a sedative has also been proposed in preoperative and postoperative cases, as in other 
barbitals. 

Dosage: From 0.015 to 0.2 gm. (4 to 3 grains) increased if necessary to 0.6 gm. (10 
grains). The average dose is 0.1 gm. (14 grain). A maximum dose of 0.6 gm. (10 grains) 
should not be exceeded. 


BISMUTH COMPOUNDS 


Bismuth, like its cogenor arsenic, acts as an amphoteric metal. Many of its compounds are 
insoluble. Some of these insoluble compounds are used for their mechanical action as protec- 
tives of inflamed or irritated surface, chiefly in irritated and open surfaces in the gastro-intes- 
tinal tract. More recently, it has been used as a local application to granulating wounds and 
for the treatment of syphilis by intramuscular administration. 

Bismuth subcarbonate, bismuth subgallate, bismuth subnitrate and bismuth subsalicylate arc 
official in the U.S.P. Of these, only bismuth subnitrate and subcarbonate are apparently of some 
use in dentistry. Bismuth subnitrate has been combined in tooth powders on the assumption that 
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they may exert a protective action on open wounds, but such daily use is not without objection. 
When taken internally, bismuth subnitrite may cause from mild to definite symptoms of nitrite 
poisoning because of reduction to nitrate in the colon. Since its use was extended to wound 
surfaces, several cases of serious intoxication from the bismuth ion have occurred. The symp- 
toms consist of salivation, swelling of the gums, tongue and throat, pain and difficulty in swal- 
lowing, the presence of bluish or black spots in the mouth and throat and a bismuth line on the 
gums, and gangrene of the soft palate and other parts of the mucous membrane of the mouth. 
It appears to be more readily absorbed from open wounds than from the mucous membranes. 
Intravenous injection promptly leads to toxic symptoms. 

Bismuth subnitrate is a constituent of Beck’s bone paste. It is included in some root filling 
materials because of its opacity to roentgen rays. It is believed to supply not only bulk, but 
also some protective action. 

The subnitrate has been advised in surgery as an antiseptic and astringent powder to re- 
place iodoform. It lacks the odor of iodoform but for the reasons stated above is not harmless. 
Its value like that of iodoform depends not so much on the antiseptic properties as it does on 
its property of absorbing fluids, which makes the wound a less suitable medium for the growth 
of bacteria. 

Bismuth poisoning which may arise from the therapeutic use of bismuth is indicated by 
the presence of a blue line on the gums, headache, nausea, and stomatitis. In such cases, the 
discontinuance of the bismuth is advocated. Too free application of bismuth-containing pow- 
ders or too free medication of open wounds should be avoided. 

Recently, the use of bismuth has been proposed for the treatment of Vincent’s infection by 
topical application (J.4.D.4., 20:840 [May] 1933). The results need further confirmation. 


BISMUTH SUBCARBONATE, U.S.P.—Bismuthi Subcarbonas (Bism. Subcarb.)—A 
basic carbonate of bismuth varying in chemical composition, some specimens being more basic 
than others. 

Properties: Bismuth subcarbonate is practically insoluble in water or alcohol. It is decom- 
posed by hydrochloric or nitric acid, a copious effervescence of carbon dioxide and production 
of a chloride or nitrate of bismuth, which enters into solution, resulting. When such a solution 


‘is diluted with water, the insoluble basic chloride (oxychloride or subchloride) or basic nitrate 


of bismuth is precipitated. Bismuth subcarbonate is readily decomposed by the acid of the 
gastric juice, but, in this case, while the acid is neutralized, an insoluble oxychloride of bis- 
muth remains, coating the stomach and thus acting therapeutically in the same manner as the 
original subcarbonate would. 

Incompatibilities: It is incompatible with sulphides, sulphur, acids and acid salts. 

Dosage: For wound dressings, applied topically. 

Actions and Uses: (See preceding article and one on bismuth subnitrate.) 


BISMUTH SUBNITRATE, U.S.P.—Bismuthi Subnitras (Bism. Subnit.)—A basic nitrate 
of varying chemical composition. 

Properties: Bismuth subnitrate occurs as a heavy, white odorless and almost tasteless 
powder. It is practically insoluble in water and in alcohol. Hydrochloric acid of the usual 
strength of the gastric juice decomposes only a small amount in the course of several hours. 
Hydrochloric or nitric acid, if not too dilute, decomposes bismuth subnitrate, producing the 
chloride or nitrate, which enters into solution; but when this solution is diluted with water 
the insoluble basic chloride (oxychloride or subchloride) or basic nitrate (subnitrate) is 
precipitated. 

Incompatibilities: Bismuth subnitrate is incompatible with acids, tannins, sulphides and 
sulphur. With soluble carbonates and bicarbonates, in the presence of water, there is a liber- 
ation of carbon dioxide, a formation of insoluble bismuth compound, and the nitrate of the 
alkali metal. Hence, when bismuth is desired as an addition to a solution of alkali, the sub- 
carbonate is preferable. With iodides, a double decomposition has been noted with the for- 
mation of the red basic iodide of bismuth, and the nitrate of the metal the iodide of which 
was used. 

Actions and Uses: Soluble bismuth compounds, as a rule, become converted in the pres- 
ence of water into insoluble basic compounds. Most of the preparations of bismuth used in 
medicine contain bismuth in the basic form. (As the local use of bismuth preparations depends 
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on the action of an insoluble powder, there is no object in using a soluble salt.) All the in- 
soluble ccmpounds of bismuth used in medicine have essentially the same effect. 

When applied to the skin, bismuth subnitrate acts mechanically, but on wounds and ulcers, 
as on mucous membranes, it acts as a protective, astringent and antiseptic. It is absorbed 
from the wounds to a greater extent than from mucous membranes. A number of cases of 
poisoning have been so caused. 

Externally, the subnitrate and subcarbonate are used as protective and antiseptic applica- 
tions in skin diseases and as applications to ulcers or suppurating wounds and to promote the 
healing of old sinuses and fistulous tracts. In the latter case, bismuth (33 per cent of the sub- 
nitrate or subcarbonate) combined with petrolatum and wax is used in the form of a paste. 
Cases of poisoning have been reported as due to the absorption of the bismuth from such 
application. Hence, care must be exercised in its use and on the appearance of toxic symptoms, 
such as the presence of a blue line on the gums, headache, nausea and stomatitis, the bismuth 
should be removed from the fistula by the injection of a warm olive oil. It has been combined 
with zinc oxide for pulp preservation, but no contrasted experiences to show its usefulness 
over zinc oxide alone are available. 


BROMINE DERIVATIVES 


Potassium bromide and sodium bromide, which are used for the purpose of reducing irri- 
tability of the central nervous system, are official in the Pharmacopeia. 

The sedative power of bromides is due to the bromide ion. Sodium bromide and potassium 
bromide act the same, but in case retention or accumulation of potassium bromide should 
occur as the result of a kidney condition, such as nephritis, poisoning from the potassium may 
occur; hence, sodium bromide is to be preferred. 


SODIUM BROMIDE, U.S.P.—Sodii Bromidum (Sod. Brom.) NaBr. 

Properties: | Sodium bromide occurs as colorless or white cubical crystals or a white, 
granular powder, odorless and having a saline, slightly bitter taste. It is freely soluble in 
water (1:1) and soluble in alcohol (1:16). 


POTASSIUM BROMIDE, U.S.P.—Potassii Bromidum (Pot. Brom.) 

Incompatibilities: It is incompatible with mineral acids or oxidizing agents and with 
salts of silver or lead. 

Actions and Uses: Potassium bromide is a nerve sedative. It diminishes reflex excitability 
and depresses the motor area of the cortex. In large doses, it is depressant to the circulation. 
When long continued, it disturbs the nutrition and may produce irritation of the skin similar 
to that produced by the use of iodides. Potassium bromide is used to relieve convulsions, 
either of cerebral or of spinal origin; hence, it is given in epilepsy. Potassium bromide is 
also useful for quieting nervous excitability in neurasthenia and hysteria, and hence may be 
useful in connection with allaying fear before dental operations. It may be given as an 
adjunct to hypnotics, such as chloral hydrate. 

Synthetic organic compounds containing bromine have been produced with the purpose of 
securing a more sustained sedative action of the bromine and of avoiding the local effects 
from large doses of the inorganic bromides. The compounds split off bromine ions in the 
system, the decomposition being due to the oxidation of the organic substance with which it 
is combined; but bromine which is too firmly bound may fail to exert its typical effects. As 
the usual indications for bromine action in the organism require a prompt and powerful action 
on the cells to produce sleep, to abolish reflexes or to arrest an epileptic paroxysm, the syn- 
thetic compounds are apt to fail as substitutes for the inorganic bromides because their bro- 
mine is too slowly evolved. The introduction of bromine into compounds already possessing 
hypnotic or sedative powers may result in increasing the efficiency of these compounds. 

Dosage: 1 gm. (15 grains). It is administered in dilute aqueous solution. 


CAFFEINE, U.S.P.—Caffeina (Caff.) — Trimethyl-xanthine. — C;H (CH:);02Ns.H,O.—A 
feebly basic substance occurring in the leaves of Thea sinensis, in the seeds of Coffea arabica, 
and also in other plants. Tea contains from 1 to 4+ per cent of caffeine; coffee from 1 to 2 
per cent. 
Properties: Caffeine occurs as white, silky, glistening needles, usually matted together in 
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fleecy masses, odorless and having a bitter taste. It is soluble in water (1:46) and in alcohol 
(1:66). The solubility in water is materially increased by the addition of sodium benzoate or 
sodium salicylate. 

Actions and Uses: Small doses of caffeine act on the nervous system, stimulating the 
psychic centers, the respiratory and vasomotor centers and the reflexes. It modifies the circu- 
lation by stimulating the heart and relaxing the vessels by direct action. The flow of urine is 
increased. Muscular contraction is facilitated and fatigue lessened. Excessive doses produce 
insomnia, nervousness, headache, palpitation and nausea or vomiting, especially in sus- 
ceptible persons. They lessen the capacity for mental or muscular work. Toxic doses may 
produce tetanic convulsions and cardiac dilatation. 

Effect on the Circulation. Caffeine has rather complex and therefore somewhat incon- 
stant actions. After therapeutic doses, the pulse may be quickened or slowed. The blood 
vessels tend to dilate by the peripheral action and to contract by the central action. The 
dilatation probably predominates in the kidney in most cases, but the blood pressure may rise 
slightly by increased force and output of the heart. This increased output and lessened 
resistance tend to produce a more rapid flow of blood, resulting in an increased flow of urine. 
These effects make caffeine especially efficient in some cases of cardiac dropsy, although it is 
generally inferior to digitalis. The cardiac stimulation is also useful in temporary cardiac 
weakness. A disadvantage in the use of large doses is the cerebral stimulation produced, 
which often prevents sleep. 

Caffeine is excreted by the kidney partly unchanged, partly as mono- or dimethyl-xanthine. 
It does not increase the amount of uric acid in the urine. 

Caffeine is useful in collapse by causing rise of blood-pressure and stimulating the respira- 
tion. It may be used in narcotic poisoning in the form of hot coffee, which may be administered 
by rectum, if the stomach is to be washed out meanwhile. It is especially valuable in opium 
poisoning, and it may be used in alcohol poisoning. It relieves some forms of headache, but 
in the congestive form it may increase the pain. 

Dosage: 0.15 gm. (2% grains). A cup of the beverage made from a tablespoonful (15 gm.) 
of ground coffee contains from 0.1 to 0.2 gm. (1% to 3 grains) of caffeine. The alkaloid may 
be given in the form of powder or in capsules or cachets. Caffeine sodiobenzoate should be 
chosen for hypodermic use on account of its solubility. 


CAFFEINE SODIO-BENZOATE, U.S.P.—Caffeinae Sodio-Benzoas (Caff. Sod.-Benz.)— 
A mixture of equal parts of caffeine and sodium benzoate, assayed to contain about 49 per 
cent of anhydrous caffeine and about 49 per cent of sodium benzoate. 

Properties: It is freely soluble (1:1) in water and soluble in alcohol (1:30). It is well 
adapted for administration in solution either by mouth or hypodermically. 

Dosage: By mouth, 0.3 gm. (5 grains). It is injected hvypodermically in doses of 0.5 gm. 
(7% grains) in order to insure prompt action. 
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TAKING ADVANTAGE OF THE DEPRESSION 


By H. D. KESLING, D.D.S., M.D.S., La Porte, Ind. 


‘T has long been my ambition to build 
and own a bungalow office. I contend 
that such a building has several ad- 

vantages over the large building dental 
office. Planned for its purpose, situated 
in the great outdoors, the most desirable 
operating light is easily provided this 
type of office. Every room can be abun- 
dantly supplied with natural light and 
ventilation. The view from one of the 
few windows in the large building office 
is usually that of a like structure on the 
opposite side of the street, alley or court. 
If it is located on a higher floor, the 
outlook will probably be upon the flat 
roofs of neighbors, broken only by an 
occasional ugly skylight, or roof stairs 
from whence clotheslines carry the daily 
washing of the tenants below. Compare 
this with the view from a bungalow 
office. Perhaps a green lawn studded 
with trees and shrubs chosen for their 
colorings at the different seasons of the 
year. Here may be a flowering crabapple 
with its beautiful bloom and fragrance 
in the spring, and there a graceful silver 
birch with its fresh green foliage in the 
summer, and just as charming in the 
winter because of its silvery bark. Birds 
too would find this setting pleasant and 
their presence would add materially to 
the picture. An office among such gifts 
of Nature would be an asset to any 
dentist. 

With the popular use of the motor car, 
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the location of an office becomes less 
important. “The down-town parking 
space is early occupied by the lawyers’, 
merchants’ and doctors’ personal cars, 
leaving no space for their cash customers. 
The bungalow office should be located 
just off the “beaten path,” within walk- 
ing distance of the business district and 
with abundant parking space. Another 
appeal to those who count! 

While my desire to build an office 
has remained constant for several years, 
I have had numerous different plans and 
ideas for such a structure from time to 
time. Several complete plans have been 
drawn up during the past nine years. 
Some were large, some were small, some 
were combination home and office, and 
some of the clinic type. Different styles 
of architecture were considered, also 
various kinds of building materials, such 
as brick veneer, white-washed brick, 
skintled brick, siding, shingle, stucco and 
stone. Low rambling stone houses with 
vine-covered walls have always appealed 
to me. I admire their thick walls and re- 
sultant deep window sills. Having read 
something about the many fieldstone 
houses planned and built by Ernest Flagg 
in the East, I further investigated this 
tvpe of building. I became greatly in- 


terested and definitely decided to build 
a stone bungalow office. 

Always I have been watchful for ideas 
that would add to the convenience and 
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beauty of my dream bungalow office. My 
plan for a stone office was torn to pieces 
and revamped many times. The base- 
ment was removed in favor of a small 
furnace room on the first floor; parti- 
tions were shifted, windows and doors 
were changed, with the result that the 
plan shown in Figure 1 was developed. 
This plan has for two years and without 
a change stood the test of my own 
criticism and desire for a plan most efh- 
cient and original. 


ditions in relation to the dental profes- 
sion, one can hardly escape realizing the 
tremendous amount of dental service 
needed by the middle classes. The poor, 
in our community at least, are receiving 
unusually good care; the rich take care 
of themselves; but the great middle class 
of factory workers, men of the building 
trade, and many others, are on their last 
pegs financially and are spending nothing 
for dentistry. I came to realize that I 
had to offer a potential dental service 
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Fig. 1.—Floor plan of office. 


Five years ago, I considered building. 
My business was good and money was 
easily borrowed, but high building costs 
discouraged me. January, 1933, found 
building costs at rockbottom and almost 
every bank in about the same condition. 
At least, they were not lending much 
money. I am not sure of that last state- 
ment as I did not try to borrow. I would 
rather be in doubt than be disappointed. 

Analyzing the present economic con- 


that these people needed badly, and that 
they could return skilled and common 
labor that I might use to build my office. 
Such a transaction could be made with- 
out the exchange of money and to our 
mutual benefit. 

Going over my accounts, I was sur- 
prised to find several hundreds of dollars 
on my books against men of the building 
trades which were uncollectible owing 


to prevailing unemployment. This was 


| “A 
| 
Wd | 
DARK BOOKS & MODELS 
CH] ROOM \ A \ : 
STORAGE \ / U4 
4 
= HALL ai 
‘4 ( C] Bustness-OrFice “4 i 
y 
Y ORESSING TABLE | 
Y DESK D / L_ | [2 | 
Y / J | Y 
] 
= | ar Nrarar Orrreer 
OK 4 OF VENTAL UFFICE . 
pio D. Kesuinc DD.S,M.DS 
Yy, YA La Porte, INDIANA. 
: 
9 GZ BENCH | Hy | 
WH 
|) 
Gy my, O 


1912 


an opportunity for me to trade old and 
new accounts for labor, to construct my 
office, and come through or continue in 
the depression with something tangible 
and useful to show for my efforts. 

With this, my problem of financing the 
building was cut in half, with only ma- 
terials yet to be financed. As I have 
always disliked paying for a “dead 
horse,” I decided to finance the materials 
on a “hand to mouth” basis; in other 
words, to pay cash and build only as fast 
as that was available. 
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purchased on a contract basis with a 
down payment of $200 in dental services. 
The small monthly payments were to 
start about the time that the building 
should be ready for occupancy. 

Wishing further to conserve my cash, 
I purchased a bench saw and jointer, and 
all the millwork was done on the job, 
including all window and door frames, 
all doors and inside trim. This added 
to the barter cost of labor, but greatly 
reduced the cash outlay. 

I decided to buy all materials and 


Fig. 2.—Rough stone walls with forms still in place on upper portion. 


The location had long since been 
selected. A 40-foot lot next to the public 
library on one of our finest residential 
streets had no competition. This loca- 
tion was especially desirable because it 
was in the midst of several combination 
home and office buildings of physicians. 
‘The owner was sought out and, much to 
my convenience, admitted being property 
poor. In order to reserve all possible 
cash for building materials, the lot was 


supervise the construction personally. 
Fortunately, one farmer only 2 miles 
from the building lot had sufficient field- 
stone to build the foundation and walls. 
He gladly gave the stones to clear his 
fields. —T'wo hundred and fifty pounds 
of dynamite was used to break these 
stones and a barter and exchange truck 
hauled them. This same little flivver 
delivered these one hundred and eighty 
tons of stone and nearly that many tons 
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of gravel and sand for a cash outlay of 
less than $50. 

When the actual construction was 
started, patients with old accounts were 
given the preference as regards jobs and 
responded 100 per cent. The barter and 
exchange soon became known among the 
men of the building trade and every day 
men applied for work. 

I had had little building experience 
and some mistakes were made. A few 
stones fell out after the forms shown in 
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far superior to my greatest anticipation. 
The roof lines were pleasing to the eye 
and, with no exceptions, favorable com- 
ments were made by the many interested 
townspeople. 

With the exterior of the building com- 
plete and the interior well underway, 
we have bartered on old and new ac- 
counts over $2,000. This barter can- 
celled many old accounts and created 
several new ones, with credit given in 
advance for services to be rendered in 


Fig. 4.—Two barter and exchange carpenters forming the roof. 


Figure 2 were raised. A window frame 
was placed inside out in the wall. The 
fireplace chimney was built off center 6 
inches; some barter and exchange help 
was worthless, and regular daily rain 
for a period of time was our greatest 
source of annoyance and hindered our 
progress greatly. But sunshine replaced 
the rain, good help the poor; building 
mistakes were corrected, and, with a 
great deal of satisfaction, I saw my 
dream develop into an actual structure. 
‘The appearance of the stone walls was 


the future as needed. These services in 
every instance were badly needed and, in 
several cases, the responsibility would 
have fallen on the local relief organiza- 
tion had not the barter been arranged. 
Perhaps it would be interesting to note 
some of the things besides labor that I 
have been able to barter for. A land- 


scape gardener who has an account with 
me willingly drew the complete landscap- 
ing plans, shown in Figure 3. Another 
patient, an interior decorator who had 


been with Marshall Field and Co. for 
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nineteen years, has completely planned 
the color scheme and helped select the 
furniture, carpets, draperies and wall 
hangings. Another interesting transac- 
tion was carried through with a person 
operating a factory making apartment 
house mailboxes and telephone systems. 
He is making and installing a private 
intercommunicating telephone system. 
The hot water heating system has been 
installed by a plumber who solicited 
work on barter and exchange. A manu- 


the place as attractive as possible. It is 
with much anticipation that I await the 
planting of trees, shrubs, and vines which 
will develop the place into a finished 
product. 

Compare this improvement with that 
often made by the dentist in his office by 
buying new equipment. It is not at all 
uncommon for him to obligate himself 
for a greater cash outlay than | have in 
building this office. They call this 
modernizing the dental office. I should 


Fig. 5.—Northeast view of completed bungalow. 


facturer of living room furniture has 
bartered several beautiful pieces to be 
used in the reception room and private 
study for much needed orthodontia treat- 
ment for his daughter. 

Much to my surprise, not only the 
neighbors were pleased to have the vacant 
lot improved, but many others, mer- 
chants, bankers, manufacturers and pro- 
fessional people, have taken the trouble 
to express their appreciation of the im- 
provement. Their remarks are often very 
complimentary, spurring me on to make 


like new equipment, but I believe that 
this new office and its environment will 
overshadow my nine year old equipment 
to such an extent that its oldness will 
pass unnoticed. Nor do I think that it 
will detract from my ability as an 
operator. 

If you want to be noticed, do some- 
thing unusual. Any sort of new building 
is a curiosity nowadays, and an unusual 
stone bungalow to be used only as a 
dental office is beyond the imagination 
of most people. It has been the greatest 
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advertisement that I could hope to have. 
Curiosity killed the cat and the financing 
of the project has brought forth some 
theories from the town gossipers worth 
mentioning: One guess which has been 
told for the truth is that a rich relative 
is building it for me. Another is that I 
inherited a lot of money. Still another, 
that I rode the market up, etc., etc. If 
the truth were really known to them, it 
is only with much scheming, hard work 
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done to pay for the order of lumber. 

This has been a busy, happy summer 
for me. Being busy seems to be quite 
essential to being happy. I certainly 
would advise and encourage anyone with 
idle hours to take advantage of the op- 
portunities about them and make those 
hours happy by keeping busy. Lest the 
depression continue through next year, 
I am planning a low, rambling stone 
summer home to be built then. 


Fig. 6—View of bungalow showing entrance and garage. 


stick-to-it-iveness that it has been 
accomplished. 

The construction of this office has 
broadened me in many ways. I have had 
some experience in building, in handling 
men and in buying material. I have 
made many interesting and profitable 
contacts. After 1 had ordered some lum- 
ber at a local lumberyard one morning, 
the owner stepped up and said, “Say, 
Doctor, I am in need of some dental 
work.” I asked him to telephone my 
office for an appointment. He did, and 
later had more than enough dental work 


Work and thou will bless the day 
Ere the toil be done. 

They that work not, can not pray, 
Can not feel the sun. 


All the rolling planets glow 
Bright as burning gold. 

Should they pause, how soon they'd grow 
Colorless and cold. 


Love to labor owes its wealth, 
Wills its willing powers; 

Industry alone is wealth, 
What we do is ours. 


Load the day with deeds of thought 
While they wait for thee. 

Then dispatch them richly fraught 

To eternity. 
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TOOTH CONDITIONS AMONG WHITE AND NEGRO 
CHILDREN 


By L. J. McRAE, D.D.S., Memphis, Tenn. 


OR a number of years, [ have read 

in our various journals extensive ar- 

ticles published by research workers 
dealing with both active and predisposing 
causes of the many defects found in the 
mouth. I have read with interest of the 
many things influencing occlusion, of cal- 
culus, of stain, of gingival conditions and 
caries; I have read of the influence of 
diet, exercise, sunlight, occupation, age, 
etc., on these conditions. But I do not 
recall writings of any consequence on the 
influence of race on them. I am therefore 
presenting statistics of the first white and 
negro dental examination in Shelby 
County, Tennessee. I am making com- 
ments and drawing certain conclusions 
which are strictly my own. I earnestly 
solicit further comment from all who 
are interested, to the end that science 
may be benefited in some small way. 

May I remind you that, in this section 
of the South, the two races are almost 
equal in number. They have separate 
communities, churches and schools, but 
live in greater harmony with each other 
because of this segregation. 

The examinations included children in 
the first six grades. The ages will 
average about the same in the two races 
for the number examined owing to the 
fact that many negroes quit school in the 
higher grades. 

The numbers examined from which 
the following figures were taken, were: 
whites, 3,188; negroes, 1,096. 
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TABLE 1.—OccCLUSION 
Whites 
Per cent 
Good, 60.6 
Fair, 34.6 
Poor, 4.8 


Negroes 
Per cent 
48.1 
41.5 
10.4 


The whites have better occlusion, ow- 
ing, I believe, to the negro’s being more 
given to thumbsucking and other mouth 
habits. Too, the fact that large families 
live in small poorly ventilated quarters 
invites nasal obstruction, which I find 
more common among these children. 


TABLE 2.—STAIN 
Whites 
Per cent 
None, 10.7 20.3 
Some, 79.0 70.8 
Much, 10.3 8.9 


Negroes 
Per cent 


As regards stain the negro shows a 
better condition, which, I think, is due 
largely to his diet. While he does not 
use a great variety of foods, he does not 
eat as many staining foods as does the 
white child. Most of his diet is made up 
of plain, hard, tooth-cleansing food ma- 
terials. 

TABLE 3.—CALCULUS 
Whites 
Per cent 

None, 58.5 tal 

Some, 38.0 25.9 

Much, 3.5 2.0 


Negroes 
Per cent 


As regards calculus, the negro shows 
a better condition, owing largely to the 
same influences that control stain. 
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TABLE 4.—GuMs 
Whites 
Per cent 
Pink, 27.0 33.8 
Light red, 64.6 7 63.9 
Dark red, 8.4 2.3 
While there is not so great a contrast 
in the color of the gums as in the pres- 
ence of stain and calculus, this difference 
is largely influenced by the same con- 
ditions. 


Negroes 
Per cent 


TABLE 5.—CARIES 
Whites Negroes 
Children with caries, 2,350 449 
Number of teeth showing 
caries, 10,609 
Percentage of children with 
caries, 73.7 41 

In the problem of caries, diet un- 
doubtedly plays an important role. 
While the permanent teeth of the negro 
children are somewhat better than those 
of the white children, the temporary 
teeth of the negro children far surpass 
those of the white children. This is due, 
I think, to the fact that very few negro 
babies are reared on bottles and they are 
rarely taken from the breast under 1 or 
14 years of age. Too, despondency and 
worry, which greatly disturb digestion 
during the prenatal period, are much 
more marked in white than in negro 
mothers. 

As the negroes have not developed 
the cereal habit as have the whites, but 
little demineralized white sugar is used. 
The negro’s food, for the most part, re- 
quires more mastication and insalivation. 
His variety of foods is limited and 
he is not so subject to undesirable 
chemical reaction in the digestive tract. 


TasLe 6.—UseE OF TOOTHBRUSH 
Whites Negroes 
Per cent Per cent 

Daily, 65.3 
At times, 25.8 
None, 17.9 


To judge from the figures on caries 
and those on the use ’of the toothbrush, 
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it is clear that we must depend on in- 
fluences other than the use of the brush 
if caries is to be controlled. The figures 
show that the brush is not the chief 
factor in keeping deposits from the 
mouth; nor is it the chief factor in pre- 
venting dental caries. 


FILLINGS 


In 1,096 negro children examined, 
only five fillings were found, and these 
were all in one mouth. In 3,188 white 
children examined, there were 1,010 
fillings. In other words, there was 
among negro children one filling to every 
219 mouths, and among white children, 
one to every three mouths. 

We have noted a marked difference in 
most of the mouth conditions considered 
in the negroes as compared to the whites. 
We have also noted that there is a dif- 
ference in the environment in which they 
live. But the problem that I am most 
concerned about and that I am hoping 
others will discuss freely is: Does skin 
pigmentation have a common source with 
tooth structure? We do know that the 
races differ widely in predisposition and 
immunity to a number of diseases. We 
have. also observed that the extreme 
brunet and the extreme blond differ in 
their prodisposition and immunity to 
certain conditions. We also know that 
high body temperatures at the time of 
tooth development may produce marked 
defects in the tooth structure. It has 
been my observation for some time that 
the person with a dry, inactive skin like- 
wise had a tooth structure with weak 
resistance to caries. We know that the 
skin of the negro is much more active 
than that of the white, and that there is 
a closer relationship between the skin 
and the teeth than we have formerly ap- 
preciated is my belief. I invite all who 
are interested to join me in a closer 
study of this theory. 


| 
| 
| 
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PUBLIC DENTAL HEALTH SERVICE 
IN PENNSYLVANIA 


In the wave of economy sweeping all 
branches of state and Federal govern- 
ments, the Dental Division of the Penn- 
sylvania Department of Health was dis- 
continued, April 15, 1933. This has 
created the impression that public dental 
health service in Pennsylvania has col- 
lapsed. Such is not the case, as the State 
Department of Health will do every- 
thing possible to aid this work during 
the present emergency, and local activ- 
ities everywhere in the state will con- 
tinue, depending, of course, on local 
conditions. Some school districts have 


dropped their dental hygienists, but for 


the school year 1933-1934, there are 355 
districts which will maintain this service. 
This is a loss of only twenty districts 
from the year 1932-1933. 

The dental profession throughout the 
state, both as a state organization and as 
local component societies, is active in the 
public health field. It is hoped that the 
discontinuance of the state work will 
be only temporary, and that Pennsyl- 
vania may soon resume her place in this 
all important phase of community health 
service. C. J. Hoxutsrer, D.D.S. 
Former Chief of Dental Division, Penn- 
sylvania State Department of Health. 


THE Doctor oF ToMoRROW 


The art and the science of medicine spring from a single trunk. Today, however, medicine 
has grown into many branches no one of which may be lopped off. The art of handling the 
sick mind (and what mentality is not disturbed by even the slightest physical ailment) will 
assume its proper importance. Perhaps of no less importance will be the education of the 
public mind. Next to the scientific, the most outstanding trend of our age has been the 
democratic. The hope of democracy is in leadership. We look for such leaders in education, 
law and business. We must have them in medicine. The public distrust of doctors, bred by 
ignorance, superstition and mysticism will vanish in the light of intelligent general medical 
education. No cult or ism can long thrive in the atmosphere of open competition with wide- 
spread dissemination of medical truths. The transformation of the attitude toward doctors 
from that of expert in emergency to that of exponent of prevention, is another important step 
in the education of the public mind. I can only indicate some of the branches of the science of 
medicine along which our doctors of tomorrow may climb. The great majority of these men 
will carry on the altruistic ideals which are the intrinsic purposes of medicine, the alleviation 
of suffering and the prevention of disease. They might be compared to bridge-builders or 
construction engineers. There will also be a small group who will be interested in pure re- 
search, and whose scientific medicine might be likened to the study of physics as contrasted 
with the practice of engineering. These pure scientists may continue their cloistered existence, 
delving into the biological sciences for hidden bits of technical knowledge. The larger group, 
practicing applied scientific methods, will be no less investigators. Much remains to be 
learned in the field of applied therapy. The third branch of the scientific limb of my medical 
tree is preventive medicine. When we consider how many diseases have been conquered 
before their actual etiological factor was even suspected, it is apparent that much still remains 
in this field. It seems to me, therefore, that specialization has widened our horizon rather 
than narrowed it, and I believe there is ample room for our doctor of tomorrow.—A. Gatewood, 
in California and West. Med., March, 1933. 
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CURRENT LITERATURE 


Permeability of Cementum and Its Reac- 
tion to Irritation (W. Stewart-Ross, Brit. D. 
J., Aug. 15, 1933.) : The possibility of a fluid 
path across cementum was investigated by 
a series of diffusion experiments with dyes. 
The dye was in one instance applied extern- 
ally and in another internally. Teeth of 
monkeys and dogs were used. The dye 
diffuses differently in the cervical and apical 
areas. Where lacunae are present, the dye 
travels through the cementum whether placed 
internally or externally. It does not permate 
the cervical cementum with regularity. At 
times, it failed to penetrate at all; at others, 
it stopped at the dentinal border; again, it 
entered the dentin. In the apical region, the 
permeability is affected by age, the process 
failing when the animal reaches maturity. 
Secondary calcification as a result of irrita- 
tion is given as the cause. Hypercementosis 
is accredited to the death of the lacunar cells. 
The writer claims that cervical cementum 
becomes hypercalcified at an earlier period 
than does the apical cementum; which he 
ascribes to a lessened nutrition as well as 
greater irritation. Experimental application 
of irritants resulted in added defensive cal- 
cification of the cementum. If the irritation is 
strong enough, the peridental membrane is 
affected, absorption taking place with anky- 
losis. 


Tecth in Tuberculosis (F. W. Broderick, 
Brit. D. J., Aug. 8, 1933): Dr. Broderick as- 
serts that he does not regard caries and 
pyorrhea as diseases per se but as symptoms 
of constitutional upset, the main feature of 
which is disturbance of the acid-base equi- 
librium of the blood. If the disturbance is 
toward acidosis, caries results; if toward 
alkalosis, pyorrhea. An effect of such an 
acid-base disturbance will be a change in the 
saliva. He shows experimentally that sali- 
vary and urinary curves run sympathetically 
under such conditions. Ionization follows 
between the teeth and saliva, the direction of 
the ions depending on the condition of the 
fluid. Decalcification or hypercalcification 
follows. This fact Broderick regards as basic 


in considering the problems of the two dis- 
eases. Consequently, excess of acids or alkalies 
must depend on a correct balancing of the 
metabolic equation. He shows how this bal- 
ance may be upset by means other than the 
diet (which has, to date, received the most 
attention), such as psychologic influences. He 
regards this as of greatest importance as a 
causative of chronic diseases including caries. 
Also he mentions the endocrines and their 
bearing on the problem, balanced metabolism 
resting entirely on their proper coordination. 
The body’s reacton to disease depends on the 
stability of the autonomic system. In pulmon- 
ary tuberculosis, the patient’s reaction to the 
infection is as important as the virulence of 
the infection. In tuberculosis, the same con- 
ditions are at fault as in caries or pyorrhea. 
The medium (the tissues) is the more im- 
portant and to it studies must be turned in the 
future. The explanation must be sought in 
the altered chemistry for the pathologic 
changes which result from disease as well as 
for the inception of the disease itself. He 
quotes: “To our chemical individualities are 
due our chemical merits as well as our 
chemical short-comings; diseases are inherent 
in our chemical structure.” Teeth of tubercu- 
lous patients show lesions of both sorts, caries 
and pyorrhea. A definite correlation exists 
between the dental condition and the salivary 
reactions in patients examined. The author 
concludes that the fundamental underlying 
factors in dental lesions are associated with 
metabolic imbalances and the teeth become 
factors of great importance in estimating the 
reaction of individuals to their infections and 
hint strongly of the ultimate prognosis as well 
as, possibly, a definite treatment. 


Similarity of Rodent Ulcers, Multilocular 
Cysts of the Jaws and Epithelial Tumors of 
the Anterior Portion of the Pituitary Body 
(Evelyn Sprawson and W. R. Keizer, D. Rec., 
August, 1933): The authors had noted the 
similarity of these tumors; which led them 
to doubt that the multilocular cyst is an odon- 
tome or is in any way connected with the 
dental formative organ. They undertook to 
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tabulate the resemblances. Photomicrographs 
are given of the three structures in different 
magnifications and the clinical similarities 
tabulated. The authors conclude that appar- 
ently the only evidence in favor of the multi- 
locular cyst being classed as an odontome is 
the fact that it occurs in the mouth. 

Tuberculous Cervical Adenopathy and 
Dental Caries (Jean Veyrassat, Semaine 
Dent. July, 1933): The author asserts that 
many therapeutic procedures in tuberculous 
cervical adenopathy do not take into account 
the causes of the disease and therefore fail 
of their purpose. The source of the infection 
is very important. After reviewing the lit- 
erature and his own experiences, the author 
emphasizes the pathogenic role of dental 
caries. He says that the tuberculous virus 
frequently enters the system through dental 
lesions. He notes two periods of appearance 
of the disease: (1) one coincident with the 
eruption of the temporary teeth and (2) from 
the twelfth to the twenty-fifth year. During 
the second period, the second teeth are largely 
to blame for adenopathic infection. Pri- 
mary caries he exempts, but caries involving 
the pulp and, through the canals, the para- 
dental tissues, he charges with serious conse- 
quences. Supraclavicular and axillary glands 
may be involved. He gives numerous case 
histories and contends that the bacilli travel 
through the dental lymphatics. He brands 
all treatment short of extraction as merely 
palliative. 


Dental Cysts in Children (Maurice Roy, 
L’Odontologie, June, 1933): Dr. Roy says 
that these cysts differ from ordinary cysts in 
that they never involve the root. They are 
localized on the crown, attached like a collar 
around the neck of the tooth. Thus, the crown 
of the tooth is always included in the pocket 
of the cyst. Such cysts are due to a teratologic 
development of the external sheath of the 
enamel organ. These cysts may be developed 
at different ages; some may have developed 
a long time since and manifest themselves 
only in adult life. This is the case when they 
appear on ectopic teeth. Such cysts develop 
in children during the growth period of the 
tooth. This is an important feature. If the 
tooth is in normal position, the cyst may be 
removed and the tooth left to erupt normally. 

5. 


The Liver and Dental Lesions (G. Part- 
urier and A. Pont, Rev. Odontol., July, 1933) : 


The authors protest that, in hepatic diseases, 
examination of the mouth should always be 
made. They studied the interrelationships of 
the two conditions and conclude that the 
dental and hepatic conditions may be recip- 
rocal. The authors make a wide range of 
quotation and recite case histories to support 
their thesis. They say that Americans have 
overstressed the focal infection theory and 
urge that gastric, enteric or hepatic irregu- 
larities may cause dental or tonsillar dystro- 
phies. As a result, they advise hepatologist 
and stomatologist to cooperate. 

Dental Syphilis (G. Beltrami, Rev. Odont- 
ol., July, 1933): Beltrami gives a develop- 
mental history of the teeth and says that any 
toxic infection of the mother between the 
seventieth and one hundred and tenth day 
may affect them. Hence, only hereditary 
syphilis can affect them. He refers to the 
“fixed dystrophic syphilis of Fournier” in 
which the endocrine glands and chromosomes 
are affected by the toxins of syphilis and the 
teeth are malformed and hypoplastic. When 
the first form prevails, the spirochetes are 
found in the tooth follicles, destroying the 
ameloblasts, with resultant malformation. In 
the other, the glands governing calcification, 
size and form are affected. Supernumerary 
teeth may result or the dentition may be 
infranumerary. 


Roentgenographic Studies of the Dentitions 
of Feebleminded Children (E. Bustin and M. 
Leist, Ztschr. f. Stomatol., 1930, pp. 67-86) : 
The authors studied the roentgenograms of 
the jaws and teeth of forty feeble-minded 
and 300 normal children. In the feeble- 
minded children, they found anomalies in 
form, position and size of the tooth germs. 
They also found single and multiple aplasia 
of tooth germs and developmental disturb- 
ances of the bones and teeth. The authors 
were unable to find dental and jaw anom- 
alies that were pathognomonic for feeble- 
mindedness because their number of cases 
was small and because the cases usually 
showed other anomalies or diseases such as 
rickets, endocrine disturbances and retarded 
or accelerated growth. 

8. 


Roentgenographic Studies of Dentitions of 
Children Following the Extraction of Decidu- 
ous Teeth (M. Leist, Ztschr. f. Stomatol., 
1930, pp. 543-551): Roentgenographic ex- 
amination shows that each extraction of a 


= 
= 
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deciduous tooth results in an abnormal! tooth 
position. Defects in the deciduous first 
molars, especially reduction of their mesio- 
distal diameter, may cause lack of space and 
predispose to anomalies in the position of 
the permanent teeth. Extraction of the de- 
ciduous first molars at the age of 3 to 4 
years is especially dangerous. The germs 
of the bicuspid may thus be removed be- 
cause, at this age, they are enveloped by 
connective tissue and firmly clasped by the 
roots of the deciduous first molars. It is 
conceivable that the absence of the second 
bicuspid, which is generally regarded as an 
aplasia, represents, in some cases, the re- 
sults of the extraction of the corresponding 


deciduous tooth. 


Examinations of Bones and Teeth of Rats 
After Feeding of Large Doses of Vitamin D 
(Josef Weinmann, Deutsche Monatschr. d. 
Zahnheilk., 1933, pp. 577-603, 626-654) : Feed- 
ing of vigantol in toxic doses results in typi- 
cal pathologic disturbances in bones and 
teeth of rats. The progress of the disease de- 
pends on the dose, the duration of the test 
and the age of the animal. In the older ani- 
mal, the pathologic occurrences manifest 
themselves differently and at later stages 
than in the young one. In the young animal, 
the following changes occur: (1) interstitial 
atrophy of bone and (2) overcalcification of 
single portions of bone and intensive forma- 
tion of endosteal and periosteal bone. In the 
older animal, the disease begins with bone 
resorption, but no overcalcification occurs. 
Together with resorptive processes, there is 
a formation of new bone on the resorbed 
surfaces. This new bone becomes immedi- 
ately calcified and thereafter it undergoes a 
new resorption, thus leaving a_ sclerotic, 
mosaic-like bone structure. Various changes 
in tooth structure occur also owing to hyper- 
vitaminosis (D). In the very young animal, 
there is an overcalcification and an increased 
formation of cementum. In the older animal, 
there is no overcalcification, but, after a long 
period of feeding of large doses of vitamin 
D, there is an increased formation of basic 
cementum substance. The pulps of the rodent 
teeth are continuously formed in accordance 
with the continual growth of these teeth. 
Changes in the pulp due to hypervitaminosis 
D are found to be in some abundance in the 
form of peculiar denticles and secondary 
odontoblast formations in the very young as 
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well as in the older animals. In the molars, 
no changes in the pulp are evident. 


Permanent Results of Pulp Amputation. 
(H. Fisch, Schweiz. Monatschr. f. Zahnheilk., 
1933, pp. 446-479): The author examined 
roentgenographically and histologically 600 
teeth from six months to eighteen years after 
pulp extirpation. Roentgenographically, only 
fifty-four cases, or 9 per cent, showed 
changes. These changes seemed to be due 
to false indications, technical errors and the 
varying dispositions of patients. Histologic 
investigation showed that, in all cases, there 
was formation of a hard substance having its 
origin from the periodontal connective tissue. 
This hard substance formation brings about 
a complete closing of the apical foramen. 
There is also a formation of the same sub- 
stance in the root canals, reaching coronally 
to the resorbed dentin. The necrotic pulp sub- 
stance is in several cases dystrophically cal- 
cified. No definite time period can be given 
as necessary to complete the closing of the 
apical foramen. In young persons, the clos- 
ing takes place much more rapidly. 

OK. 


Symptomatology of Pulpitis and a Nex 
Method of Diagnosis by Establishing the 
Chronaxia (Rudolph Weber, Zhnarztl. Rund., 
1933, pp. 1-9): Chronaxia is the time during 
which it takes a current of a double thresh- 
old intensity to pass in order to stimulate. 
It is the length of time required for a cur- 
rent double the rheobase to produce a re- 
sponse, the rheobase being the voltage of a 
current that will just produce a contraction 
after any length of time, indefinitely. Chron- 
axia covers the relationship between length 
of stimulus and time of stimulus. Physiolo- 
gists have investigated the various irritable 
tissues on the basis of chronaxia and have 
proved that, for a given tissue under dif- 
ferent experimental conditions, the chronaxia 
was always the same and that the chronaxia 
has a certain constant for each organ. When 
the biologic state of the tissue or organ is 
changed, as through physical, pharmacolo- 
gic or pathologic reaction, a change in chron- 
axia occurs. This gave rise to the use of 
chronaxia measure in dentistry. The author 
describes a device for it, and, on the basis of 
his determinations with parallel histologic 
experiments, he identifies the following: 1. 
Shortened chronaxia with stimulation of 
Nerves in the sense of a neuritis without 
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essential disintegration processes of the axis 
cy.inder, histologically corresponding to pul- 
pitis serosa. 2. Prolonged chronaxia witn a 
more or less degenerative process of the 
axis cylinder, histologically corresponding to 
pulpitis purulenta. He establishes the fact 
that, in hyperemia of the pulp, there is no 
change in chronaxia, which confirms the 
belief that hyperemia of the pulp is not a 
disease; and that, during very severe pains, 
the chronaxia cannot be established, owing to 
the fact that, during the breaking down pro- 
cesses, the pulp nerves are completely de- 
stroyed and, in this case, there is a total 
purulent pulpitis. The author also asserts, 
that chronaxia can not only be used in diag- 
nosis of pulpitis but that it also throws a 
new light on the physiology and pathology 
of the pulps. 
©. 


Question of Root Resection (Guido Fischer, 
Tandlaegebladet, June, 1933, p. 373) : Root re- 
section, according to Professor Fischer, is the 
best method of handling the many teeth 
where root canal treatment is unsuccessful. 
It is indicated in all cases where the pro- 
ceeding is technically possible, i.e., in all 
anterior teeth and bicuspids and the lingual 
roots of upper molars. The lower molars 
are best handled by reimplantation which, in 
the hands of a skilled operator, gives marvel- 
ous results. The method used by Professor 
Fischer in his root resections—he claims 
99.5 per cent success over a period of 25 
years—is as follows: The root canal is dis- 
infected and filled with cement forced to or 
through the apex with ivory or guttapercha 
points. After exposure of the area to be 
opened, a small circular trephine is used, 
its size depending on the thickness of the 
root. With this instrument, the bone and 
root end are removed in one piece. Then the 
root and sharp edges of the bone are finished 
off with a large bur and the granuloma is 
curetted. The wound is closed while the 
cavity is filled with blood. 

E. G. J. 


Tooth and Jaw Changes in Prosthetic Res- 
toration (G. Y. Hildebrand Svensk Tand. 
Tidskr., 1933, p. 117): In these clinical 
studies, the author compares the relative im- 
portance, advantages and disadvantages of 
bridges and partial dentures; i.e., the tooth 
borne appliance and the tissue borne appli- 
ance. Some of the conclusions are interest- 
ing: The “social” aspect of prosthetic den- 


tistry is more important than the “medical,” 
because one can compensate for defective 
dental apparatus with proper cooking, diet 
and chewing. The prognosis is better with a 
tooth borne appliance than with a tissue borne 
one, and change in the denture and the 
craniomandibular relationship is less liable 
to take place. Because recent research shows 
that a tooth can stand severe overloading, 
particularly in the axial direction, and even 
can repair damage done by such overloading, 
the tooth borne appliance—the fixed bridge— 
should be more commonly used. The tissue 
borne or movable appliance might even 
change the living base, and, as a foreign 
body, it causes mechanical, chemical and 


. thermal irritation. The partial denture also 


causes more decay than the fixed bridge. 
E. G. J. 


Three Cases of Infraclusion in One Family 
and Their Causes (Ferdinand Skaloud, 
Zubni Lekarst., August, 1933, p. 425): A 
condition of infraclusion in three sisters is 
reported. In the eldest, aged 13, there was 
an aperture of 15 mm.; in the next, aged 9, 
an aperture of 4.5 mm., and in the youngest, 
aged 8, one of 8 mm. In the two younger 
girls, the first molars were in normal oc- 
clusion. All had been bottle fed. The eldest 
was given a pacifier until 14 years old. 
The two others developed the habit of 
thumbsucking, which continued to about 6 
years. They are mouth breathers with en- 
larged tonsils. Hypoplasia appeared in the 
eldest and delayed ossification of bones in 
the youngest. Eruption of the teeth was late 
in all three. Neither parent had infraclusion. 
The father showed evidence of having had 
rickets. The author believes that the condi- 
tion resulted not alone from the use of the 
pacifier or from thumb-sucking, but is due 
also to a diet poor in calcium salts, a lack 
of sunshine and a possible disturbance of 


‘the internal secretions. 


EpwArD SOUCEK. 


The Use of Formaldehyde in Dentistry, 
(S. Blaauw, Tijschr. v. Tandheelk., June, 
1933): The author recommends formalde- 
hyd as a devitalizing agent. 

Value of the Walkhoff Method for Treat- 
ing Periapical Conditions (Elema, Tijschr. 
v. Tandheelk., June, 1933): A careful scien- 
tific and bacteriologic study is made of the 
comparative value of Walkhoff’s chlorine 
phenol, camphor and menthol, used as a 
sterilizing agent in root canal treatment, and 
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formocresol, as well as a comparison be- 
tween Walkhoff’s root canal filling, consist- 
ing of the same ingredients, plus iodoform 
and the customary guttapercha points. From 
a sufficient number of tests and control cases 
in which cultures were made of the canal 
dressings, both for aerobic and anaerobic 
bacteria, the conclusion is reached that 
neither Walkhoff’s method nor the use of 
formocresol gives complete sterility. Formo- 
cresol appears to be the better disinfectant. 
In the clinically difficult cases, Walkoff’s 
method, because of lesser irritation to the 
apical tissues, has greater therapeutic value. 


F. van M. 


Dental Correspondence Sheet for Dutch 
East India, May, 1933: M. Knap discusses 
the oligodynamic action of silver points in 
root canal work. After an extensive review 
of the available literature, principally from 
Germany, he reports various experiments 
and tests for the bactericidal efficiency of 
silver as compared with other materials for 
root canal fillings. He concludes that his 
previous doubts about the efficacy of silver 
points are confirmed, and that due caution 
should be exercised in its use. 
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He discusses also dental service in Dutch 
East India, giving a very interesting review 
of the different classifications of people prac- 
ticing dentistry in Dutch East Iudia, to- 
gether with a description of the various 
typical methods of treatment, especially the 
peculiar methods and therapeutics of the 
native Javanese, Japanese and Chinese den- 
tists, which are of interest to the students of 
oriental folklore. 

F. van M. 


Dental Correspondence Sheet for Dutch 
East India, July, 1933: M. Knap and H. 
Mueller report extensively on the clinical 
and microscopic findings in 144 cases of 
granuloma. After an extensive review of the 
international literature, the authors note 
that their findings on natives confirm the 
following conclusions, which may not neces- 
sarily be applicable in the same degrce to 
the white race: 1. Most granulomas are 
found at the roots of the first molars (sixty- 
five) or the second molars (twenty). 2. 
Twice as many cases are found in the 
mandible as in the maxilla, possibly because 
more lower teeth are available for extraction 
at their clinic for natives. 

F. van M. 


MISCELLANY 


BOOK REVIEW 

Oral Surgery. By Sterling V. Mead, D.D.S., 
M.S., B.S. Published by tae C. V. Mosby 
Company, St. Louis, 1933. Price, $12. 

This book consists of 1,060 pages exclusive 
of seven pages of bibliography and eighteen 
of index. It contains 403 illustrations, clear 
and well chosen. The author assigns its use 
to students and dentists who would do their 
own surgery. The paper is heavy and 
durable, the type clear and readable. The 
volume is well bound. Dr. Mead has com- 
piled a vast amount of material indicating a 
commensurate industry. The teacher is evi- 
dent in every page of the text. To the usual 
subject matter of such a book, chapters have 
been added on hospitalization, preoperative 
preparation, diet and nutrition. It is a 
large book and a heavy one, which makes 
it a desk companion rather than a constant 
one for ready student reference. In reading 
such books, one always wonders why so 
much of all subjects previously studied by 
students has to be reprinted; likewise, why 
definitions of the obvious need to add weight 
and obstruction to the volume. The book has 
been well proofed; the few redundancies and 
obvious verbal slips will undoubtedly be 
caught in the second edition. 


PHYSICIANS AND THE NRA 

A letter from Gen. T. S. Hammond, Ex- 
ecutive Director, Blue Eagle Division of the 
National Recovery Administration, published 
elsewhere in this issue, expresses his regret 
that recent editorials in THE JOURNAL have 
indicated “a misunderstanding of the Na- 
tional Recovery Administration’s policy to- 
ward doctors and dentists.” The head- 
quarters personnel of the American Medical 
Association has studied the National In- 
dustrial Recovery Act ever since it was 
introduced in Congress. It has also studied 
the President’s Reemployment Agreement. 
The act is, by its terms, clearly limited to 
trades and industries. It is not applicable to 
the professions, except as they are integral 
parts of trades and industries, and the pri- 


vate practice of medicine does not come 
within that category. If Congress had in- 
tended the act to cover the professions, it 
easily could and presumably would have said 
so. 
The phraseology of the President’s Reem- 
ployment Agreement with respect to the pro- 
fessions is ambiguous. When the agreement 
provides for the exemption of professional 
persons who are employees, in certain 
favored communities, from restrictions as to 
hours of labor, it clearly implies that in all 
other respects and in all places professional 
persons as employees are subject to the terms 
of the agreement. However, the agreement 
purports on its face to have been promul- 
gated by authority of section 4, subsection 
(a), of the National Industrial Recovery Act, 
and the authority there granted covers only 
trades and industries. The National Recov- 
ery Administration, moreover, has officiaily 
interpreted the President’s Reemployment 
Agreement as not covering professional occu- 
pations. 

Disregarding the strict letter of the law, 
however, and seeking to find ways in which 
it could best cooperate with the President in 
his effort to bring the Blue Eagle campaign 
to a successful issue, the American Medical 
Association has made personal contacts with 
representatives of the National Recovery Ad- 
ministration in Washington and has corre- 
sponded with the administration. It has 
studied all available interpretations of the 
National Industrial Recovery Act and of the 
President’s Reemployment Agreement as they 
have been made public. It has sought infor- 
mation from other sources whenever and 
wherever practicable. The information thus 
obtained, including interpretations and _ in- 
structions from official sources, the Associa- 
tion still finds difficult to weave into a con- 
sistent whole. On the basis of all information 
thus far acquired, however, including the 
information embodied in General Ham- 
mond’s letter, The Journal now submits an 
outline of advice for the information and 
guidance of its readers. 

As was said in a previous editorial, it is 
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hoped that every physician and medical in- 
stitution will enter into the spirit of this 
movement so as to assure its success. 
—Editorial, J.4.M.A., Sept. 16, 1933. 

To the Editor:—My attention has been 
called to editorials which have appeared in 
the issues of August 12, 19 and 26, of The 
Journal of the American Medical Society, 
and I regret that there has been a misunder- 
standing of the National Recovery Adminis- 
tration’s policy toward doctors and dentists. 

While it is not the intention of the Admin- 
istration to make it a matter of compulsion 
to have professional persons place their em- 
ployees under the provisions of the Presi- 
dent’s Reemployment Agreement, it is the 
earnest desire of the Administration that 
they do so, thus showing their willingness to 
cooperate with the President’s Reemployment 
Program. 

Under the provisions of the Agreement, 
professional employees of doctors and den- 
tists are excepted from the maximum hour 
provision of the Agreement while employed 
in their professional capacity. The term 
“professional employee” includes internes, 
technicians and nurses. All non-professional 
employees are intended to be covered by 
both the wage and hour provisions of the 
Agreement. 

The general rule that the maximum hour 
limitation shall not apply to employees in 
establishments employing not more than two 
persons in towns of less than 2,500 popula- 
tion, which towns are not part of a larger 
trade area, would, of course, apply to doctors 
and dentists. 

I regret the misunderstanding which has 
existed to date, and shall greatly appreciate 
your good offices in placing this correction 
before your readers. 

T. S. Hammonp, Executive Director, 
Blue Eagle Division of the NRA. 

In an endeavor to comply with General 
Hammond’s request, the following statement 
is made for the information and guidance of 
physicians. It is based on the most recent, 
accurate information that the Association 
has as yet been able to obtain: 

1. The National Industrial Recovery Act 
and the President’s Reemployment Agree- 
ment do not cover legally the practice of 
medicine. A practitioner of medicine is not 
within the purview of the act or of the 
agreement unless his practice is an integral 
part of a trade or industry. He incurs no 
legal liability if he refrains from signing the 
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agreement. All this, however, should not 
prevent any physician from signing the 
agreement if he desires and if he can do so 
consistently with the purpose and spirit ot 
the National Industrial Recovery Act. 

2. Before signing the President’s Reemploy- 
ment Agreement, a physician should deter- 
mine whether his doing so and displaying 
the Blue Eagle may not tend to discriminate 
against his less prosperous professional as- 
sociates. The elimination of unfair compe- 
tition is one of the basic purposes of the 
National Industrial Recovery Act. The 
President himself* has no authority to ap- 
prove a code or to enter into an agreement 
that will eliminate, oppress or discriminate 
against small enterprises. Certainly, then, 
no one has the right to utilize the President’s 
Reemployment Agreement as the means for 
unfairly getting the better of a competitor. 
The financially successful physician who 
thinks of signing the agreement should there- 
fore bear in mind that if he displays the 
Blue Eagle he may seem to be bidding for 
the patronage of every person who has 
signed the President’s Reemployment Agree- 
ment or the Consumer’s Agreement, and that 
this will include a bid for the patronage of 
the patients of the less properous physicians 
in the community, who because of financial 
considerations cannot practice under the 
terms of the Reemployment Agreement. 
Every patient who has subscribed to either 
of the agreements named, it should be borne 
in mind, is bound by a solemn obligation 
to patronize physicians who have signed it. 
A physician who desires to subject himself 
to the President’s Reemployment Agreement 
may seek the advice of his county medical 
society before he commits himself. The 
society can advise him whether the signing 
of the agreement and the display of the Blue 
Eagle by one or more physicians in the com- 
munity will tend to eliminate, oppress and 
discriminate against others, contrary to the 
principles of the National Industrial Re- 
covery Act. 

3. Every county medical society may well, 
either with or without a request for advice 
from some individual physician, determine 
whether the requirements of the President's 
Reemployment Agreement are such that every 
physician in the community can practice un- 


1. National Industrial Recovery Act, sec- 
tion 3, subsection (a), clause 2; section 4, 
subsection (a), 
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der it without undue hardship. If the society 
finds that that is the case, the forbidden 
element of unfair competition and the op- 
pression of weak competitors can hardly be 
said to enter into the situation, and every 
physician may be left to decide for himself 
whether he will or will not practice under 
the agreement. If, on the other hand, the 
society finds that some physicians, because of 
conditions beyond their control cannot with- 
out undue hardship subject themselves to 
the requirements of the agreement, the society 
can then determine whether the agreement 
is susceptible of modifications that will make 
it possible for every physician in the com- 
munity to submit to its terms. If the agree- 
ment is susceptible of being so modified, the 
society can submit to the National Recovery 
administration a petition for such modifica- 
tion. The agreement itself? recognizes that 
modifications may be necessary and provides 
a rather one-sided way for bringing them 
about in order to avoid hardship in individ- 
ual cases. There is no reason, however, why 
by a somewhat similar procedure the agree- 
ment should not be modified to meet the needs 
of the medical profession of a county. If the 
agreement is so modified, the element of the 
elimination, oppression, discrimination and 
unfairness against weaker competitors will 
have been removed and it may be left for 
each physician to choose his own course. 

4. To avoid future disappointment, it must 
be recognized that the law does not provide 
for the punishment of a physician who signs 
the President’s Reemployment Agreement 
and then cheats. It is understood, however, 
that the National Recovery Administration 
has in mind the setting up of machinery 
whereby persons who have obtained the Blue 
Eagle and who cheat under it will be held 
up to public odium through action compel- 
ling the surrender of the official insignia. 
County medical societies that approve the 
President’s Reemployment Agreement in its 
original or in any modified form may well 
consider how they can best cooperate with 
the National Recovery Administration in any 
efforts that may be made to enforce honest 
compliance with its terms by all practitioners 
who sign it, whether members of the society 
or not. 

5. A physician who employs no one can 
subject himself to the requirements of the 


2. President’s Reemployment Agreement, 
paragraph 14. 


President's Reémployment Agreement if he 
so desires and thus obtain the right to dis- 
play the Blue Eagle.’ A physician without 
employees obligates himself by signing the 
agreement to hire in accordance with the 
terms of the agreement such employees, if 
any, as he may engage during the life of the 
agreement; that is, until Dec. 31, 1933. 
Whether a physician has more than two 
employees in his service, or has none at all, 
is immaterial as far as the privilege of 
signing the agreement and obtaining the 
Blue Eagle are concerned. 

6. Hospitals are not within the purview 
of the National Industrial Recovery Act or 
of the President’s Reemployment Agreement 
unless they are integral parts of a trade or 
industry. 

Associated News, J.4.M.A., Sept. 16, 1933. 
CORRESPONDENCE 
THE NRA AND THE DENTIST 
To the Editor: Enclosed you will find a 
copy of a letter we received after an interview 
with Mr. Fisher of the National Recovery 
Administration, Washington, D. C. 

We were advised to publish this letter, and 
after following his advice it might interest 
you to know that advertisers who previous to 
the publication of this letter were displaying 
the Blue Eagle in their advertisements have 
since discontinued the use of the Blue Eagle 
in their new ads. 

Hoping that this letter may be of interest to 
you, I remain 

Scranton District Dental Society, 
JoHN Corcoran, Secretary. 
Scranton Life Bldg., 
Scranton, Pa. 
AN OPEN LETTER! 
M. F. Boland, D.DS., 
President, Scranton Dist. Dental Society. 
Dear Sir: 

In answer to your question in behalf of your 
professional body, of which you are presi- 
dent, as to whether the dental profession comes 
under the National Industrial Recovery Act 
and hence should put up the Blue Eagle and 
is so entitled as dentists, I wish to say the Act 
does not cover yours or any other profession 
and is solely an industrial act, and that any 
dentist in America advertising with a Blue 
Eagle in his advertisement is deceiving the 


Sept. 21, 1933. 


3. National Recovery Administration, In- 
terpretations of President’s Reemployment 
Agreement, Interpretation 14 (concerning 
owners of stores without employees). 
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public and should not be patronized by loyal 
Americans. 

If the profession wishes to adopt a code like 
other men in the life of the nation, it should 
do it through its national body and submit it 
to General Johnson and the President and 
they can decide whether it can legally be in- 
cluded in cases under the Act. 

The curse of all American business today 
is the under-selling of honest, reputable busi- 
ness men by competitors, and I urge upon you 
to so organize your honored profession that 
chain dentists and those who unethically ad- 
vertise cut prices shall cease to have the 
patronage of loyal Americans. 

Sincerely yours, 
FREDERICK VINING FISHER, 
National Recovery Administration. 
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NEWS 


DEATHS 


Canfield, Linnaeus Tyrus, Toledo, Ohio; 
University of Michigan, College of Dentistry, 
1879; died, August 6; aged 76. 

Chayes, Herman E. S., New York City; 
New York College of Dentistry, 1901; died, 
July 2; aged 54. 

Heisey, David J., Dubuque, lowa; North- 
western University Dental School, 1901; 
died recently; aged 56. 

Sylla, E. Warren, New York City; New 
York College of Dentistry, 1892; was mur- 
dered by robbers in his apartment, July 24; 
aged 65. 


ANNOUNCEMENTS* 


CALENDAR OF MEETINGS 

American Board of Orthodontia, Oklahoma 
City, Okla., November 6-7. 

American Dental Society of Europe, Hol- 
land, August, 1934. 

American Society of Orthodontists, Okla- 
homa City, Okla., November 8-10. 

Greater New York December 
New York City, December 4-8. 

International Congress of Radiology, Zur- 
ich, Switzerland, July 24-31, 1934. 

Odontological Society of Western Penn- 
sylvania, Pittsburgh, November 14-16. 

Society for Advancement of General Anes- 
thesia in Dentistry, New York City, third 
Monday in February, April, October and 
December. 

Montreal (Canada) Dental Club Annual 
Fall Clinic, October 12-14. 

District of Columbia, at George Washing- 
ton University, Washington, D. C., second 
and fourth Tuesdays in each month from 
October to June, inclusive. 


Meeting, 


STATE BOARD OF DENTAL 
EXAMINERS 
California, at San Francisco, December 11. 


*Announcements must be received by the 
fifth day of the month in order to be pub- 
lished in the forthcoming issue of THE 
JOURNAL. 


K. I. Nesbett, Secretary, State Bldg., Annex, 
San Francisco. 

Colorado, at Denver, December i2. N. C. 
Gunter, Secretary, 610 Thatcher Bldg., 
Pueblo, Colo. 

Connecticut, at Hartford, November 22-25. 
Almond J. Cutting, Recorder, Southington. 

Delaware, at Wilmington, January 17-18. 
W. S. P. Combs, Secretary, Middietown. 

Indiana, at Indianapolis, October 30. J. M. 
Hale, Secretary, Mt. Vernon. 

Massachusetts, at Boston, November 13-15. 
W. Henry Grant, Secretary, Room 141, State 
House, Boston. 

Texas, at Houston, December 11-15. J. T. 
Edwards, Secretary, Medical Arts Bldg., 
Fort Worth. 

Wisconsin, at Milwaukee, December 11-15. 
S. F. Donovan, Secretary, Tomah. 


STATE SOCIETIES 
May 

Illinois, at Springfield (8-10) 
CONNECTICUT DENTAL COMMISSION 

The Connecticut Dental Commission will 
meet in Hartford, November 22-25, for the 
examination of applicants for license to prac- 
tice dentistry and dental hygiene and to trans- 
act anv other business proper to come before 
it. Applications should be in the hands of 
the recorder at least ten days before the meet- 
ing. For application blanks and further in- 
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formation, apply to 
ALMonp J. CurttinG, Recorder, 
Southington. 


TEXAS STATE BOARD OF DENTAL 
EXAMINERS 
The next examination for the purpose of 
obtaining a license to practice dentistry in 
Texas will be held in Houston, December 
11-15, inclusive. 
J. T. Epwarps, Secretary, 
Medical Arts Bldg., 
Fort Wo:th. 


WISCONSIN STATE BOARD OF 
DENTAL EXAMINERS 
The Wisconsin State Board of Dental Ex- 
aminers will hold its next examination at 
Marquette University Dental Department, 
Milwaukee, December 11-15. For further in- 
formation, address 
S. F. Donovan, Secretary, 
Tomah. 


ALUMNI ASSOCIATION, COLLEGE OF 
PHYSICIANS AND SURGEONS OF 
SAN FRANCISCO 


The annual meeting of the Alumni Asso- 
ciation of the College of Physicians and Sur- 
geons of San Francisco, A School of Dentistry, 
will be held at the college, October 9-11. 
Clinics will be presented on every phase of 
dental practice. A golf tournament will be 
held October 11. 

C. M. Taser, Chairman, 
Publicity Committee, 
Butler Bldg., 
San Francisco, Calif. 
GREATER NEW YORK DECEMBER 
MEETING 

The ninth annual Greater New York De- 
cenber Meeting will be held at the Hotel 
Pennsylvania, New York City, December 8, 
under the auspices of the First and Second 
District Dental societies of the State of New 
York. 


B. Chairman. 


ILLINOIS STATE DENTAL SOCIETY 
The seventieth annual meeting of the IIli- 
nois State Dental Society will be held in 
Springfield, May 8-10, 1934. 
B. H. SHERRARD, Secretary, 
300 Rock Island Bank Bldg., 
Rock Island. 


COLORADO STATE BOARD OF DEN- 
TAL EXAMINERS 
The Colorado State Board of Dental Ex- 
aminers will meet at Denver, December 12. 
N. C. GuNTER, Secretary, 
610 Thatcher Bldg., Pueblo. 


MASSACHUSETTS BOARD OF DENTAL 
EXAMINERS 
The Massachusetts Board of Dental Ex- 
aminers will hold an examination for regis- 
tration of dentists and hygienists in the City 
of Boston, November 13, 14 and 15. Full in- 
formation, application blanks, etc., may be 
obtained by applying to W. Henry Grant, 
Secretary, Room 141, State House, Boston. 
All applications must be filed at the office of 
the Secretary at least ten days before date 
set for examination. 
DELAWARE STATE BOARD OF DEN- 
TAL EXAMINERS 
The Delaware State Board of Dental Ex- 
aminers will hold its next regular examination 
for the purpose of licensing dentists and den- 
tal hygienists, January 17-18, at the Dela- 
ware Hospital, 14th and Washington Sts., 
Wilmington. Applications must be on file in 
the secretary’s office fourteen days before the 
date of the examination. For further informa- 
tion, address 
W. S. P. Comps, Secretary, 
Middletown. 
REHWINKEL DENTAL SOCIETY 
The Rehwinkel Dental Society will hold its 
annual fall meeting, October 19, all day. All 
ethical dentists are cordially invited. 
WILLIAM G. HAMM, Secretary, 
19 S. Paint St., 
Chillicothe, Ohio. 
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